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7 is not Uncommon for Perſons by the 
Sl Fireſide to preſcribe Rules, which they 
We world have Surveyors obſerve Abroad: 

Aud yet if ſuch Perſons withdraw to 

Ie Feld, they often find it impoſſible to 

Ra put their Precepts, tho Geomerrically. 
true; in Practice; and themſelves as 
aul ward to perform. So neceſſary, to the well Performance 
of any thing in the Mathematical Arts, is a former Prac- 
rice under a good Guide (as well as the Theory) ; that no 

Perſon of ſound Judgment will entruſt him (euber to direct 
or perform) who is not thus qualified. © 


The Author of this Treatiſe was er employed in 
Surveying, Meaſuring and Mapping Gentlemens Eſtates; 
as evidently appears from the ſeveral Draughts by him 
drawn, and to be met with in almoſt every County in En- 
gland. „ 1 

Theſe Dualifications alone recommended the firſt Edition; 
and the Book u/elf made way for Three more afterwards. 


"Y If to theſe be. added, | the great Enquiries made for this 
Bool (notwuthlanding the many Trafts on this Subjef,) 
and the many Improvements herein contained, which were 
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not in the former Editions, and indeed moſt of them not be- 
fore Printed; they may be juſtly accounted ſufficient Rea- 
 fons for Publiſhing this fafth Edition, Nevertheleſs, it may 
not be improper to give the Reader a ſummary Account of 
the prmcipal Improvements. i 


The Author, long before his Death, made ſeveral 
| Remarks, not publiſhd in the former Editions, In 
the firſt Book, the various Caſes, of which ſome Pro- 
blems admitted, are in this ſupplyd. In the ſecond 
Book is an Acconnt of an Inſtrument, by him contrived. 
In the third Book the Tables of Logaruhms, Hines and Tan- 
gents are more commodionſly placed; and a fuller Deſcri- 
ptiom and Uſe of the Artificial Lines of Numbers, Hines 
and Tangents added. In the fourth Book, ſeveral Problems 
are omitted, becauſe performed with more Expedition and 
Accuracy, by Methods laid down in the following Books. 
Aud ſeveral Problems added relating to caſting up the Con- 
tents of Lands, by Methods more conciſe and ready, and 
more fit for a Practitioner, than any heretofore PubliſÞ'd. 
And alſo ſeveral Remarks on the modern Water-Level. 
The fifth and ſixth Books are entirely new ; and contain 
the Deſcription and Uſe of a new Inſtrument, iuvenied by 
the Author, and his Method of Surveying by the Cham 
only, &c. Aud after the ſeventh, eighth, and ninth Books, 
which in the fourth Edition, were the fifth, ſixth and 
ſeventh, there is added an Appendix, by Mr. Cunn, con- 
training ſeveral practical Obſervations of Matters occurring 
in his Method of Surveying. A more particular Account, 
of all which, you have in the Table of Contents. 
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dl. The ARGUMENT Lib 1 


Demonſtration 10 wholly omitted; partly, be- 
cauſe thoſe Books out of -which they were extra- 
died are very large in that particu and alſo 
for the avoiding of many other Propoſitions and 
Theoremes, whzich.(had the enf 14 Problems J 
been demonſtrated) muſt of neceſſty have been 
inſerted. Alſo, the Figures wontd have been fo 
incumbred with multi N of Lines, that the 
intended Problems would have. been thereby 
much darkned. Aud beſides, it was not my In- 
tent, in thif place, to make an Tf or entire 
Treatiſe Geometry; and thetefore I have 

only made choice of i web Problems as I concerve 
moſt uſeful for my preſent purpoſes and come moſt 
in uſe in the practice of Surv They are 
in Number 40, and ought of — to be known 
by every Man that intendeth to attain to 4 cum. 
petent Proficiency in the Practice thereof: And 
thoſe are chiefly ſuch as concern the reducing of 
Plots from one Form to another, and to entarge 
or dimiu: to any ned Pro- 


iſb, them according Wued Fro 
portion. Aifo divers of the Problemgs in this 
Book will abundantly help the Surveyo! iy the 
Diviſion and Separation of Land, aud in.th 
laying out of any aſſigned Quantity, whereby large 
Parcels may be readily divided into divers ſeve- 

rals.; and thoſe again ſub-divided, if need be. 
Alfo,f for the botter ſatisfaflion of the Reader, I 
have performed divers of the following Problems 
as. well — as  Geometrically. ' 
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2 A 1 is 4 Lend, without Breadth 
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A Line if created or made by ts moving or drawing out of a 
Point from one place to — ſo the Line A'B( fige 1.) is made 
s. moving of a Point from A to B: and tio as this Motion 
is, ſo is the Nine thereby ereated, whether Straight nk Crooked. 
And of the Three kinds ef Magni itudes in Geometr Length, 
Were, and Thickneſs, | a bine is the firſt, c mers ing of Sk 


only 
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only; and therefore the Line A Bi is capable of diviſion in Length 
5 and may be Divided equally in the Point C, or unequally 


n : 95 ** 


and the like, but will admit of no Yocher Diigzfion. 8 


3 Toe Endr or Bounds of. a Line are Points, 


his is to — underſtood of a Flake Ting only, | 16 
AB (FH. 1) the Ends or Bounds whereof are the Points 
B: But In a Circular * it is otherwiſe, for there the Point in its- 
motion returneth again to the Place where it firſt began, and*fo. 
maketh the Line ie mag * Ads ot e N — 
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6 The Bense 7 4 Sa Sets are 2 ines. 
"a the antes or Ends of a Libowe Points fo the: meek 
or Bounds of a Superficies are Lines; 4 and ſo the Extreams or 


Ends of the Superſſcies AB CD, (g. 2) are the Lines A B, 
B D, D C, and 84. which are the erms or Limits thereof. 5 


7 4A Plain Superficies,; T hes % which d 
| pull between bis | 4 


„ 


80 the Superficies ABC D lieth dired ied 0 690% ion) hi 
Lines: and whatſoever is ſaid of 'a Right Line, the ſame i is alſo 
to be underſtood of a Plain Superfein. 80 4 


boo ol ol: als od bore Ga 


bt. Lines, „the one 


"Tron or Buwing of two, r 


ut being diredtly Joined together, itt 24548 
"a Wt two right [ Lines AB and BC (fig 3. incline the one t 
the other, =_ touch one We Ports 12 in 0 5 
b 0 18 inclination of tlte {aj ines, l m e the 
NIN Mur! the two Lines which touch each other be wi ont 
Inclination, and be 25 directly one to the other, then they 
make no Angle at all; as the Lines CD and DE touch each 0- 
thar in che — D, and yo _ make 705 N out one en- 
tinged right | 110 | 


gs 1008 that an An 
5 . N we IS the 87055 117 A 
— ont at B. the tity of which A 
an Arch. ofa. Cixele deſoribed upon the ang a 
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Lib] Smet Definitions: 5 
85 u, right-lived Angle is the Tucling- 


.#0_the other, the one touching the her, and 


50 you are to ufderſtand 


Yo. be es 


TH \ WW ,9S1S A -h 1. 1 | 
® LA a right Line ſtanding upon a 4 right p 
25 on either Side e- 


4 "Angle ;; and the: right Line ꝛohich land- 


E23 1 


6 Geometrical Definitions, Lib I. 


10. An obtuſe Angle it that which is great- 
er than a right Angle. 

So the Angle CB E (figs 5. ) is an obtuſe Angle, becauſe it is 
greater than the Angle A BC, which is a right Angle; for it doth 
not only contain that right Angle, but the Angle A BE alſo, and 
therefore is obtuſe. ; FVV 

11. An acute Angle zs Jeſs than a right if 


Angle. 


So the Angle, ERP (fs: 5.) is an enn Angle, for it is leſs 
than the right Angle ABD (in which it is contained) by the o- 
ther acute Angle A B E. | ds 


12. A Limit or Term is the end of every thing, 
As a Point is the Limit or Term of a Line, ſo a Line likewiſe 


is the Limit and Term of a Superficies, and a-Swperficies is the 
Link add Tren/af a Bae? n i nn 


13. AJ Figure is that which is contained un- 

der one Limit or Term, or many. Vid. 
As the Figure A is contained under one Limit or Term T 
alſo the Figure B is contained under three right Lines, which 
are the Limits or Terms thereof. Likewiſe the Figure C is 


contained under four right Lines, the Figure D under five right 

Lines, and ſo of all other Figures. * „5 
And here note, that in the following Work we call an 
plain Superficies, whoſe Sides are unequal (as the Figure 3 


A Plot, or Plat, as of a Field, Wood, Park, Foreſt, and the 
Co | = | e | | 


"und 


Lib. IJ. Geometrical Definitions. 7 


14. A Circle 7s a plain Figure contained un- 
dier one Line, which is called a Circumfe- 
_ rence, unto which all Lines drawn from 


one Point within the Figure, and falling 
upon the Circumference thereof, are equal 
one to the other. Vid. Fig. 7. 

As the Figure CD E is a Circle contained under the crooked | 
Line BCDE, which Line is called the Circumference or Peri- 
herie, In the middle of this Figure is a Point A, from which 
Point all Lines drawn to the Circumference thereof are equal, as 
= the Lines AB, AC, AF, AD; and this Point A is called the 

Center of the Circle, 4s 


15. A Diameter ofa Circle is a right Line 

drawnby the Center thereof, and ending at 
the Circumference on either fide ; divid. 

ding the Circle into two equal Parts. Vid. 


Fig. 7. 

So the Line BAD in the former Figure is the Diameter there- 
of, becauſe it paſſeth from the Point B on the one fide of the Cir- 
cumference, to the Point D on the other ſide of the Circumference, 
and paſſeth alſo by the Point A, which is the Center of the Circle. 
And moreover, it divideth the Circle into two ual Parts, m—_ 
BCD being on one ſide of the Diameter, equal to BED on the 
other ſide of the Diameter. And this Obſervation was firſt made 
by Thaler Mileſus; for, ſaith he, If a Line drawn by the Center of 
any Circle do not divide it equally, all the Lines drawn from the Cen- 

ter of that Circle to the Circumference cannot be equal. 


: . 45 . 
* 
* 
—2 


2 UW „ 


16. ASemicircle is a Figure contained under 

" the Diameter, and that Part of the. Cir- 

eumference cut off by the Diameter. Vid. 
Fig. 7. AY A's, : 

As in the former Circle the Figure BE D is a Semicircle, be- 
cauſe it is contained under the right Line BA D, which is the Di- 
— and 2 Ln 83 5 being = — * 8 
umference which is cut the Diameter; alſo the Figure BC 
Lad — by 5 gare BY 


17» A 


Geometrical Defitiun. Lib. l. 

17. AQuadrant is the fourth Part of any Cir- 
15 and is contained _ two - 12 

dran from the Center of the Circle, and 

one fourth Part of the C ircunſerence of the 


ſame Circle. Fig. 7. 
18. A Segment of a Circle is a Figure con- 


tained under a right Line, and a Part of 
a Circumſerence greater or leſs than « a 
 Semictrcle, Fig. 7, | 


So in the former Circle, the Figure B A C is n forthae 
it is contained under the two right Lines AB and A C, and the 
crooked (orarch) Line BH 2 which 1 1s one fourth Part of the 
Circumference B C DE. 

So in the former Figure BCD G E, 8 BF which i is Wee 
under the Part of the Circumference GB F, and the right Line 

F is a Segment of a Circle Toner: than a 'Semicircle. 
Alſo the other Figure G D F, which is contained under the right 
Line G F, and the Part of the Cireumference G D F is a Segment 
of a Circle leſs than a Semicirele. 

J And here note, That a Segment is ſuch a Part as is either 


preater or leſſer than a Semicirele; ſo that a Semitircle can 
not properly be called a Segment of a Circle. ' 


19. Right-lined Figures are ſuch as are con- 
8 
tamed under right Lines. vhs | 


Three-fided Fi igures are ſuch as are contained under three Fel 


Lines. 


5 Four - ſided Figures are ſuch as are contained under four right 
ines. 
Many ſided Figures are ſuch as have more Sides than fou . a 


« 


20. All threesf ded e are e called Tri- 
ah 


And ſuch are the W A MP C. . 1 . 


Lib I, * Geometrical Definitions, 9 


21. Of four-fided Figures; a Quadrat, or 
Square, i that whoſe Sides are equal, and 
its Anglts right : As the Figure A, Vid. 


Fig. 9. 

22. A Long Square is that which hath 
right Angles, but unequal Sides, As the 
Figure B. Vid. Fig, 10. 


23. All other Figures of ſour unequal Sides 
and Angles are called Trapezias. 


= Such are all Figures of four Sides, in which is obſerved no equa- 
W lity of Sides or Angles, as the Figures A and B, which have nei- 
ther equal Sides nor equal Angles. Vid. Fig. 11, 1% 


24. Parallel or Equidiſtant right Lines are 
8 ſuch, which being drawn in one and the 
ame FSuperfutes, and produced infinitely 

on both Sides, will never in any part con- 
cur or meet. 


As the right Lines A B and CD ( figs 17) are parallel one thi. 
the other, if they were infinitely extended on either Side, 
1 wound never meet or concur together, but ſtill retain the ſame 

1 ance. 
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ne nate, make the contrary 
Fuctd. 13.1 0 


* 7 wy rig YAY er 
ar vertical Angler e «fig 


2: If any vight Line fol on two pralle right Lines, it makerh the 
df ton/ les on the 35 equal de the inward Angles on thi 0- i 
ther, and the tioo dutv ara oppoſite Angles on contrary Sides be 


Fi Lyne elf qual. Eee 96 bs . 


Y 


Ax. 5 | | 
3+ If why Side of @ Triangle ba produced, the gamer A*. is e. 
qual tb the ttwo im oppoſite Angles, and all the three ples of 


e M err % i right A. En Faclid. 32. 1. 


4. th aul“ Priang ts,” arb: Sides are py obtitionat,” as well 
ſuch as contain the equal Angles, as alſo — tendent Sides: 


our Quantitiec be proportional, che firſt multiplied in f be 
af fu a quentity equal ta that e is made berg 


|  tiplipation of the Second + in ve bird. 
6. In all ig br. an led Trian les, the Square of the Side Aid 
the right Angle is equal to both the Squares of the containing 
Sides. Euclid. 47. 1. . 


7. All Parallelograms are double to the Triangles that are deſeribed 
upon their Baſes, their Altitudes being equal. Euclid. 41. 1. 


Cones "or a 


e n 


n n 3 * 
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8. All Triangles that have one and the ſame Baſe, and he between 
pore el Lines, are equel. one to the other. Euclid, 37. 1. 
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YE (un way NAP h . N BY N. Nis b 559% | 

Upon aright-Lite gfe dient, aber 
right Line, hich 2 ** ee Js 
0" right Line given. 


HE right Line Day 24: 
from 1 it 13 nec 
| | Prngieyſor EH. 10 00 [ 


4 


a_ D, duldet. each fide given-PointE. 
Then opening your 2 again to any other convenient Di- 


ſtanee, wider than che for one Foot in C, and with the 


other deſcribe the Arch G; alſo (the Compaſſes remaining at 
the ſame Diſtance) place e F N Point D, and with the 
| _ deſcribe the Arch F er. hen from the * where theſe 


rg e u we he pee ea e the deer ij 


he 905 _ 
Lhe A B, which Lad. the 2 to be . 


l 1 —— . 


E 


Tig 4 


IA g ape ' Woo 


| place one Foot in B, and with the other make the Mark C; the 


Geometrical Problem. Lib. I. 


mann: PROB. IL 
Hh aw to ereffa . ae; the end * 
4 rigbt { ane — ONE 


E TAB 0 * 14) be a right Lind -given, and f frat: Hs end 
I thereof, at B, let it We: 25 L ired 0 erect the Ferpendicu- 
Har F. Ct 

Firſt, your Compaſtsl ell 


0 ee at any convenient Diſtance, 


ompaſs point reſting i in C, with the other Foot make the Mark 
D, in thegiven Line AB; and then lay a Ruler from D to C, and 
draw the LineDE, .making CE equal to CD. Laſtly, from B, 
through E, draw. the Line B F , which ſhall be perpendicular to 
'F} Lin A 1 - = 4 3% TE „ 


* 


wrt 


EEEFEEEEEDEENEEE = 


PROB. II. 


Horw to let ſall a Perpendicular from any Point 
— upon a right Line given. 


HE Point given ( . 15.) 5 C. from which Poitt it it is re- 
quired to draw a right Line, which ſnall be perpendicular 
to the given right Line A B. 

Firſt, from the given Point C, to the Line AB, draw a Line 
by Chance, as C , which divide into two equal Parts in the 
Point D: then placing one Foot of the Compaſſes on the Foint D, 
with the Diſtance D C, deſcribe the Semicircle C F E, cutting t the : 

iven Line AB in the Point F. Laſtly, if from the Point C you 
raw the right Line C F, it ſhall be a erpendicular t to the given 
Line AB, which was required. | 


020090000900000000209029990000005 
PHO 060005 ene en 
How to rt an ' Angle equal to an Angle geen. : 


Sos T the Angle g iven be ACB 2 11 ) and let it be e required 
to make another Angle Sts ereunto. 1 4 
ir 


5 ö 
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8 
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0 


Firſt, draw * Line E Y at pleaſure ; then upon the given ri 


he Compaſſes opened to any Diſtance) deſcribe the Ark 
pleat * * . Pois F. Cthe Compaſies unaltered): deſcribe 
th Fee the 
and ſet the fame Diſtance" om 
DE, ſo ſhall t e Angle * | be el . 8 e Sen Angle 
B. . 


"HE Line oven is AB; ; 3 170) unto which it is -requited - 
to grab raw anger right Line perallet thereunto, at the Di- 
FROM DH OBA 7 bi oc If 
Firſt, Open your Compaſſes to the Diſtance M N, hop placing 
one Foot IA your the other deſtribe the Ark C; alſo place one 
and with the other deſcribe the Ark D. Laſtly, draw 
e CD; fo that it may only tooach the Arks.C and D; fo 
be Line C D be parallel n dle n and at the Di. 
doen, 43 + Rl 
12144 
th ven Point G. 
n 
dne Bbot in the 
10 ee og DE inthe Point. 
82 H. it mall be u N. 


Lis T ABC 77 19.) be a right Line given, and let it be re- 
vi "© Bo 
1 


with your Compaſſes the Line 


if from the Point O, you draw the Lines OE and OD, ae 


| another given. Ses Fig „21. 11 


ta; | 6 comebrical Problems. O © Ibid 


'PROB. vn. 


To Aide 4 hls Line Sven into 0 any N nder of 
equal +... HY ” 


uired to e the ſame into four equal Parts. 
from the end of the given Line A, draw the Line A E 
making any Angle; then from the other end of the given Line, 
which is at the Point B, draw the Line * arallel to A G 
make the Angle ABD equal to the Angle CAB; then upon * 8 
Lines A C and BD, ſet off any three equal Parts (rhich is one 
leſs than. the Number of Pirts the? which the Line is to be di- 
vided) on each Line, as 1, 2,3, then draw Lines from 1 to 
3, from 2 to 2, and from 3 to 1, which Lines, 'croſling the given 
ine AB, ſhall divide it into four bg Parts. as was requirets. 
wh 


03000020059900 20500 3090059000008 


R OB. vm. 


Hep three right Lines. Sy ven, 1 0 that the 
two ſhorteſt together be 5 55 that zhe third, 


to make thereof a Trian le. 


E 50 An 4 $-4 
ET it be required to 3 a Triangle of the — * A, 
B, and C, (Ig. 20.) the two ſhorteſt whereof, viz. Aand B 


together, are longer than the third Line C. 
Firſt, draw the Line DE 8 the given Line B, chen take 


ſetting one Foot in E, "4a 
alſo take Abe 


the other deſcribe the Arch H er ine 
your Compaſſes, and placing oi Foot in D, with t other dr 
the Arch K F, cutting the former Arch H G in the Point O. Laſtly, 


conſtitute the Triangle ODE, whoſe Sides ſhall. be e 
three iven Lines A,B, C. mots | 
In like manner a Triangle l mn may be ade 90 4s M N. 


* 


6745 "equal. to any ocher 


Alſo or, rectilineal +; igure 
1 


rectilineal ure: ABCDEE G, by bed. LIC Triang 16 
bg f, bfe, c e d, reſp 755 equgl 89:86 Trias les ; AB 
B GF, BEE, B E, CED. Se fie. Rae! e 
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ROB. N. 


Having a ht Line ven how : 40 make a e 1 
Fa whoſe Side all * 2 to 
the right . Line £79 ven. 


5 * 5 Au“ 
n E Link Lies: is ax et ie 18 Nga nne 
| a Geometrical Square, N 2 de Mall be be egen to the 
Line KX % 
"Firſt draw the Line AB, 85 it E 4 70 the given Line 


QB, then ("by rbe oof or ſecond Problem) 7 the Point B, raiſe 
the e 75 e the Line V equal to the given 
Line QR alſo; then the Line QR in your Compaſſes, place 


one Foot in C, and Aach e other Aer, the Arch DEI alfo 
the Compaſſes ſo Tins, * öne Foot in A, and witli the other 
deſeribe another Arch F 85 crofling the former in the Point H. 
Laſtly, draw the Lines HC, and HA, which ſhall include the 
Geomerrical Square A B C H. bg W 


1 


aa aA 4 . 2. 2 = . — 
| ones. eee 

© Nd TRE” Vis Ae = 

Tub „ . . OR being given, "Ip to „ fd a 
| Mrs by * Line, which * bet in * 


1 on unto p them, 


1 E T the two given 1 anc 1B, c 24.) 2 and let it be 

„ Suite to find a third: Vin wh WA be in @pportion 

| Y 7 Mdigrering, mad an Aügle e at eaſure, as 
the Lines OP, and ON, making the ng 23. 51 5 

the Line A in your Compaſſes, ſet the 1 th Ek from O to 

83 Ws take the Line B in In Your Compailes, and ſet the Length 

thereof: from O. to R, and alſo from O to 5 then draw the right 


| Line SD, and from Ache Point R draw 5 right Line RC paral- 
Aa D; ſo Jhall O. be the third Pr 8 er For, 
e 80 to e is OBO: aeg 
+ * þ 858 e Ib! "a * 8. r 
e 37 W 44 BL WC 3-4 Welt ues 47 4 10 n | 
& 40 * wry Salt See 5 } y Por . 8 
. e 8 Ron 
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Lib. I. Geometrical Definitions. 17 
the Line AB divided into two Parts in the Point G being | 
in Proportion one to the other, as the Line C is to the Line 


D: For, 3 
As AE to AB:: ſo AF to AG. 


Arithmetically. 


Ex the Line A Bcontain 40 Perches, and let the Line C be 20, 
= and the Line D 30; and let it be required to divide the Line 
= AB into two Parts, being in Proportion one to the other, as the 
= Line C is tothe Line D. 
Firſt, add the Lines C and D together, their Sum is 30; then ſay 
oy the Rule of Proportion, If 30 (which is the Sum of two given 
erms) give 40, the whole Line A B, what ſhall 30, the greater 
given Term, give? Multiply and divide, and you ſhall have in 
the Quotient 24, for the greater Part of the Line A B, which be- 
ing taken from 40, the whole Line, there remains 16 for the other 
Part A G. For, = 
1 As AE to AB:: ſo F E to GB. 
30 40 4 


eee eee 
p ROB. Xn. Ty 
How to divide a Triangle into two Parts, accor- 


drawn from any Angle thereof, and to lay the 
leſſer Part towards any Side affigned. 


7 ET ABC (fs: 27.) bea Triangle given; and let it be re- 
| quired to divide the ſame by a Line drawn from the Angle 


A into two Parts, the one bearing Proportion to the other, as the 
Line F doth to the Line G, and that the leſſer Part may be to- 
= wards the Side AB. | 1 3 
By the laſt Problem divide the Baſe of the Triangle B C, in the 
Point D, in Proportion as the Line F is to the Line G, the leſſer 
Part being ſet from B to D). Laſtly, draw the. Line AD, which 
ſhall divide the Triangle A B C in Proportion as F to G. For, 


As the Line F is to the Line G; | 7 
do is the Triangle ADC to the Triangle ABD. 


F P R OB. 


ding to any Proportion aſſign d, by a Line 


— 3 _— — 
* - ® 
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"3 N Geometrical Problems. - Lib 1. 


pR OB. XIV. 


T he Baſe of the Triangle being known, to per- 9 


form the foregoing Problem by Arithmetic. 


let the Proportion into whic 


8 Uppoſe the Baſe of the W BC, (g. 27.) to be 40, and 
V | 


W 2 
Firſt, add the two proportional Terms together, 2 and 3, which 


makes 5 ; then lay by the Rule of Proportion, If 5 (the Sum of 


the proportional Terms) give 40, (the whole Baſe B C) what ſhall 


3 (the greater Term) give? Multiply and divide, and the Quo- 
tient will give you 24 for the greater Segment of the Baſe DC, 

which being deducted from the whole Baſe 40, there will remain 
1s for the leſſer Segment B D. To 9 


FFC 


How to divide a Triangle, whoſe Area or Con. 


tent is known, into two Parts, by a Line 


drawn from an Angle aſſigned, according to 


any Proportion required. Fig. 27. 


red to divide the ſame into two Parts, by a Line drawn 
om the Angle A, the one to contain 5 Acres, and the other 3 


* T the Triangle A B C contain8 Acres, and kt it be requi- 
r 


Acres. | - +. 
Firſt, meaſure the whole Length of the Baſe, which ſuppoſe 40, 


then ſay, If 8 Acres (the Quantity of the whole Triangle) give 40, 
(the whole Baſe) what Parts of the Baſe ſhall 5 Acres give > Mul- 


tiply and divide, the Quotient will be 25 for the greater Segment 
of the Baſe CD, which being deducted from 40 (the whole Baſe) 
there will remain 13 for the leſſer Segment of the Baſe BD: then 
draw the Line A D. which ſhall divide the Triangle A B C accor- 
ding to the Proportion required, 1 


the Triangle ABC is to be di- 


p R O B. 


* 
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Hou 70 divide a Triangle; given, into teu Parti, 
ca according to any Proportion affigned, by a Line 
= drawn from a Point limited in any of the 
Sides thereof; and to lay the greater or leſ- 
= ſer Part towards an Angle offend, 


all HE Triangle given is ABC, (eg. 28.) and it is requireſ: 
o- WH | from the Point E, to draw a Line that ſhall divide the Trl- 
C, angle into two Parts, being in Proportion one to the other, as tho 
in Line I is to the Line 10 and to lay the leſſer Part towards B. 


= Firſt, from the limited Point E draw a Line to the oppoſite 
Angle at A; then divide the Baſe B C, in Proportion as I to K, 
W which Point of Diviſion will be at D; then draw D F parallel 
Eto AE. Laſtly, from F draw the Line F E, which will divide 
W the Triangle into two Parts, being in Proportion one to the other, 
W as the Line I is to the Line K. 1 þ 


"x = PROB, XVIL . 
To perform the foregoing Problem Arithme- 


WT T is 2 to divide the Triangle ABC (N. 28.) from the 
\ Point E, into two Parts, in Proportion as 3 to 2. 


© . Firſt, divide the Baſe B C, according to the given Proportionj 
FO, then (becauſe the leſſer Part is to be laid towards B) meaſure the 
vl- Distance from E to B, which admit go; then fay by the Rule of 
I Proportion, If E B 3o, give DB 15, what ſhall A B 31, give? 


Mu tiply and divide, the Quotient will be 15 ;, which lay from 
WB to | [Bog from F, draw the Line F E, which ſhall divide — 


the Triangle, accarding to the required Proportion. 


pR OB. 


4 : 
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PROB XVII 


How to divide a Triangle, whoſe Area or Con- 
tent is known, into te Parts, by a Line 
drawn from a Point limited in any Side there- iſ 
of, according to any number of „8 Roods, 
w 


N the foregoing Triangle A B C, (figs 28.) whoſe Area or Con- 
tent is : Acres, 1 Rood, let the limited Point de E in the Bale 
thereof, und let it be required from the Point E to draw a right 
Line, which ſhall divide the Triangle into two Parts between @þ 
and , ſo that h may have g Acres, 3 Roods thereof, and A may 
have 1 Acre and a Roods thereof, 
Firſt, reduce the Quantity of M dug leſſer) Into Perche 
which makes 240 then (conſidering on which Side of the limite 
Point E this Part is to be laid, as towards B) meaſure that part of 
the Baſe from E to B 30 Perches, whereof take the half, which is 
13, and thereby dividea 40, the part- belonging to N, the Quoti- 
ent will be 16, the Length of the Perpendicular FH; at which pa- 
rallel Diſtance from the Baſe BC, cut the Side AB in F, from 
whence draw the Line F E, which ſhall cut off the Triangle FB 
containing 1 Acre 2 Roods, the part as 4. to N; then wil 
the Trapezia A FE C (which is the part belonging to p, contain 
the Reſidue, namely, 3 Acres, 3 Roods. . | 
But of this ſee more in the laying out of Lands, 


in A 
How to divide a Triangle according to any Fro 
portion given, by a Line drawn parallel to one 

, 0-003078 


*4 


T HE Triangle ABC (g. 29.) is given, and it is! 


* 


ing en, and it is required 
1 to divide the ſame into two parts, by a Line drawn paral- 

lel to the Side A C, which parts ſhall be i 
other, as the Line I is to the Line K. Og 
Firſt, (by the 't ath Problem) divide the Line B C in E, in Pro- 
portion as I to Ky then (Sy the 24th Problem following) find a _ 
| 2 | _ i Pro 


n proportion one to the 


— nn ar 


Lib 
between B E and BC, which let BF, from ey | 
Ar % AC, which 5 


F draw the Line F H paralle 
: 1 * vis, the Trapeala A 
ad che Tr 
the Line K T 6 the 


are in propartion one to ny 
| | ( 004000000009900000900000000000008 
| PROD M. 


WT Fd tbe rau Problem ius 
. 5. 
| | 


We" int 
Wide the Trian * us you 


and let it be req altes 
eh l ſhall bein p — 
ne drawn parallel to one 


5 " Firft, let t the — B O containing 3 4, de divided according to 

the Proportlon iven, ſo ſhall the leſſer Segment B R ein 24, 

Wand the "eter EC 30; then find out a mean proportionat Line 

3 detween BE a4, 0 * the whole Baſe 2G 85 by multiphyi 

Dy Ar: whoſe Product will be 1296, the ſquare NX. 5 g 81 
e 


Aw 4 K {ought which | is 75 F; 
Iron a Re parallel t med; j 


mean Pr 
17 0 1s 155 alen, 
or elſe, by the Rule 8 


| 935 give 8 
what Sl 75 B 39 give? Anſwer, B 2265 265 Wa dre arg HT, 
Wand it is he Partition . 


ET the Trlang le be A B C (fg 

to divide the ſamg.into 0 pug 
"7 one to the other, as 4 to 3, by a L 
f the Sides. 


p R O B. XXI. 


N o divide a Triangle of any known Quantity i in- 
tuo parts, by a Liue drawn parallel to oge 
of the Sides, according to any * „„ 

Cres, Roods, and Perches, „ 


HE Teiangle ven is AB whet 
"HR Telags giz 2 82 2255 at N 
5 * * ch 245 45 
Y 6 Per 
1 eres, 2 an 1 


BF 36, o 


22 Geamtrica! Problems, Lib. 1 
Firſt, reduce both Quantities into Perches, a bereafin . 


taught in the 28th Problem) and they will be 720 and 576; then 3 


— both thoſe Numbers, by Abbreviation, into the lteaft pro- 


ortional Terms, vi. 3 and 4; and according to N Pro orticn 1 


divide the Baſe B CA of the given Triangle in E; then ſeek th | 


mean Proportion b&ween B E and BC, which roportional i 


which 36 take the half, and thereby divide 376, the | 


leſſer Quantity of Perches, the Quotient will be HG 32, at Which 5 
parallel Diſtance fron the Baſe, cut off the Line AB in H, fron 
whence draw the Line H F parallel to the Side A G which ſhall 


divide the Triangle given, according as was required. 
But of this ſee more in the laying out of Lands, 


000240463449: 400 04 


PRO RB. XXII. 


quired, 


to cut off} parts. 


from A ſet off any _ equal party, a8 1234467, ard 

draw the Line 7 ow 

= "wo AB; 44 from the Point 3, draw the Line g D pu 

rallel to 

Line A , and D B ſhall be; of the — Line. For, 
As A7, 10 to AB ſo 1 A3, to A D, 


- ry 
, = 
5 
LLL eerst coe N 
> 
: 1 
: . 
2 C 
Y . # 


PR O B. XXII. 


To * 4 mean an proportional between two Lin 


given. 


N 
1% it is required to find a mean proportional. I 1 


point E, maki 


equal parts in t 
G 0 or G D, deſcribe the Semicircl CF 


oint G, upon which point G, with the Diſtance 
p. ; then, from the point E 


From a Line given, io cut of any Parts re 


B, curting the Line AB in D3 fo ſhall AD be} oft 


T HE Line given is AB, (fg. 300 om which ils requir 
irſt, draw the Line A C, making any An ple, | as CA B; Ko tha! 
ecauſe ' is to be cut off f ol | 


Figure 31, let the two Lines given be A as B, berwee | 


et the two given Lines A and B be joined together i in the | 
ing one right Line, as CD, which divide into tw 


(hen 


| Y (where the two King are joined together) raiſe the pe 


Lib I. —Geonietrical Problems: ag 


rpendicu- 


lar E F, cutting the Periferie of the Semirirtle in F; fo ſhall tlie 


Line E F be a mean Proportional between the two given Lines 


A and B. For, 
85 As E D to EF: . ſo E F to C D. 
— . 3 
1 rs, thus multiply the Numbers ex 
Lines together, and extract the Square Root of the — 11 
Root the Length of the mean Proportional ſought. 


- ABAAMARAGABDADAGS 5&8 ast Gg. 
Frede 


How to find two Liner, 4which ragether ſhall be 
equal in power to any Line given, and in pow 
er the one to the other, according 1 to ay! * 


portion aſſigned. 


TN Figure 31. let CD be « Line given, whoſe Point tall k de 
equal to the Sum of the Powers of two ſought lines, which | 
{hull Be to one another as A to B, 

' Firſt, divide the Line CD in the point E, reporting as 
A to B, (by the 12th Problem) then Uvide the ne E into two 
equal parts 1 the point O, and on G at the Diſtance G Cor GD, 
deſcribe the Semicircle CF D, and upon the point E, raiſe the 
12 42 E F, cutting the Semlefrele in F. Laſtly, draw the 
ines C Fand DF, 
power of the given Line C D, on yet in power one to _ w_ 
wats - 


0200000000055000010000000000009008 | 


|  PROB. XXV. 
9 How to divide a Line in power according to any 
— given. 


Irſt, divide the Line C D Cfig- 3 32) in 8 drin E, E, in pro- 
portion as A to B; then divide the Line CD in two equal 

Parts in the point G; — as a Center, at the Diſtance 
D deſcribe the Semicircle CF D, and on che point E raiſe the 


| Perpendicular EF, cutting the Semicirels in a z then "Line the 
_—_ nes 


which togerher in power ſhall be equal to the 5 


Lib; I 


24 CGeomtirical Problems. 


Lines CPand DF, and produce the Line C P to H, till F H be 


_ equal to Di and draw the Line HD and F K parallel thereun- 
to: then ſhall the Line C be divided in K, ſo *thaz the Square 


of C K ſhall be to 1 of GIN: as CE 0 ED, er a | | 


B to A. . 5 
* . 1 
N 3 
eee en enero. PTE 
Ai ene 92 CCC 
ge: n OA 
Pa RO B XXVI. TE 


How t6 enlarge a Line in power according 10 4. 


ny proportion efigned. 


N Fig \ 32; let C E be a Line given, 1 to o be enlarged in power 
as the Line B to the Line G. 

" Firſt; (by the 12th Problem) find a Line in proportion to the 
iven Line CE, as B is to G, which will be CD; upon which 
ine deferibe the Semicircle CF D, and on the oe ere@ the 
perpendicular E F; then draw the Line C F, which ſhall 19 in 


power to > 9 G to B. 


' : 
F #4 Four vero 
UN. yv,v 5 * 


PR 0 B. XXVIL. 


any Proportion required. 
IX ABCDE 4 33.) be a Plot g given, to be diminiſhed 


in Power as L 

ivide one of the Sides (as A B) in power as L to K, in ſuch 
ſort, that the power of A . may b Ws he power of AB, as L 
- K. Then from the Angle A, draw Lines to the points C and 


Fb. 
Laſtly 
the Plot AF G HI be like ABCDE, and in proportion to it, as 
the Line K to the Line L, which was required. 

Alfo, if tlie lefſer Plot were given, 
a greater in proportion to it, as K to L: Then from the point A, 
. draw the Lines A C and A D at len Ee alſo increafe A F, and Al; 
* A er F i in power u 9 eee 


, Again, from G draw a parallel to D C, to cut A Din H. 


70 large. or diminiſh a Plot given accnding to 


that done, by F draw a Parallel to B C, to cut AC in G, as i | 
om H draw a parallef to DE, tocut AE in I; ſo ſhall | 


it were required to mike 


; 1 ib. 1. Geometrical Problems. ; 
N then by B draw à parallel to F G, to cut A Cj in * BG hike 6. 
2 wiſe by C draw a parallel to G H. to cut ADi in , As * 


1 ly, a Parallel from D to. HI; as DE, to cut Al being eren i 
. in E. ſo ſhall you include the Plot ABC DE, like AF G HI. and 


vas required. 


N 29 05. 11e 


Te  _ PROB. NN 
= How to make aTriangle, which ſhal 
13 | ny number 0 of Acres, Roods and P er ches, and 
= whoſe Baſe ſhall be equal to any( Poſſible) num- 
r Siven. See Fig. 34. 


F it be required to make a Triangle, which ſhall contain 5 A- 
eres, 2 Roods, go Perches, whoſe Baſe {hall contain 30 Perches, 


erches in this manner; 


= Firſt, (becauſe 4 Roods make one Acre) multiply your 5 Acres 
W by 4, which makes 20; to which add the two odd Roods, ſo have 
= you 22 Roods in your 3 Acres, 2 Roods. Then ( becauſe 40 

d) multiply your 22 Roods b . Jen 


jv which add the 30 odd ay 
ſo many Perches are contained in 5 1 


erches make one 
makes 890 Perches 
RS ſhall have 910, an 
= ook 30 Perches. 


= whoſe Baſe ſhall be 50 Perches, do thus; double the number of Per- 
j chesgiven,namely, 910, and they make 1820 then, becauſe the aſe 

of the Trian lb muſt contain 30 Pexches, divide 1820 by 30, . 
K 


Quotient will be 26}, which wat be the Length of the Perpe 
A q perpendicular BD equal to 36; "Perches, and draw th oy Line CD 
L h thall contain 5 N= 
Line E A; ſo that the.Trian 775 E AB 1 2 910 — 4 


| | cular of yqur Triangle. This done, from any equal Bale lay 
Jon the Line A B equal to 50 Perches; then upon B, raiſe the 
rene to AB; than, from any point in the Line © D, (as from 
N Lines BA and EB, rg jog the Triangle AEB, 
15 h 
1 like manner if the Lines re Al, 2 alſo they iat E, 
Vere given in Poſition, and and it be draw from 2 the 
nua the neareſt Diſtance of K from the Line BA be 
ua:; then divide 1820, 3 910, and the 


in proportion thereunto, as the Line K is to the Line L, which 


contain a- 


= muſt firſt reduce your 5 Acres, 2 Rood, 30 Perches, all into 


Now, to make a Triangle, which ſhall contain 910 perches, and 8 


docs, go Perches, which was 8 


8 


1 > 
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ives the Length of BA; therefore make BA 50 Prrches, and 
ben k E A, and ſo will the Triangle EAB contain as re- 
quired: Lok 


3 * 
1 


FFS 
15 pROR xxx. 


How to reduce a Trapez ia into a Triangle, bye 
Line drawn from any Angle thereof. 


HE Trapezia _ is AB CD, ( I. 33. ) and it brguired 
to reduce the ſame into a Triangle, | 

_ Firſt, extend the Line DC, and draw the * Diagonal B D; 
then from the point A draw, the Line A E, parallel to B D, ex- 
3 it till it cut the fide C D extended, in the point E. Laſt- 
ly, from B, draw the Line BE, conſtituting the Triangle E BG, 
FO ſhall de equal to the Trapezia A wm D. 


: Ne 
'p R 0 B. XXX. 


How to reduce a Trapezia into a Triangle, 
| Lines drawn "_ any Point i in any of the o des 
thereof. 


Tis ABCD (A. 36.) be a . given, and let H be a 


point in one of the ſides thereof, from which point H let it 

e required to draw Lines, which ſhall reduce the her N unto 2 
6 Tri lan le. 
PFirſt, extend the ſide which! is oppoſite to the given point, de 
Ivy, the fide C D, both ways to E and F, and farther if need re * 
and then from the point H, draw Lines to the Angles C and 
_ the Lines HC and HD; alſo draw the Lines AE and BE paint 
lel to H C and HD, cutting the extended Line CD in the vida E 

and F. Laſtly, if from the point H you draw the Lines H E and 
H F, you ſhal conſtitute tire TOE H . F. Which ſhall be e. 
| qual to the K 1 IR =. hg. 
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Forth 


0 4 Di qyonel Line is a Line drawn from 1 * of a klaue, toe oppoſite A 
} 18 of the ſame Figure. 
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How to reduce an irregular Plot of five Sides 


1 
9 mY 
* . . 
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THE irregular Plot given is AB CDE, Cs 37.) and it is 
= required to reduce the ſame into a Triangle. 
Pit, extend the Side A E both 


che Angle C, draw the Lines C A and C E, to the Angles A and E: 
Then — the point B, draw the line B F parallel to CA, cut- 
ting the extended ſide A E in F; alſo from the point D, draw the 
ne D G parallel to C E, cutting alſo the extended Side A E in 
= GC. Laſth | from the Angle C, draw the lines CF and C G, con- 
ſtituting fe Triangle CF G, which is equal to the Plot AB CDE. 


"ks 
- Po, By. * : 

4 * „ * : b ; * } 7 

3 35 8 a * 5 . 4 4 TS ' T »4 V4 P 94 1 9 dd : 
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3 pro. XXXlL 
Hoe to reduce an irregular Plot of 6, 7, or 8 


" 


Sides into a Triangle. 
T ET ABC DET O, Gg. 30.) be an irregular Plot given, 


| to be reduced into a Triangle. ©. 
I have choſen this Figure, where the Angles C and F are with- 


been taught by any to my knowledge. 


t it 1 | ' Firſt, draw the line BD, and parallel thereto the line C K = 
0 ken if you draw the line B K, it will cut off from the Figure the 
5 Triangle D K 8, and will take in the Triangle B CS equal there- 


W unto, and the fide B K will 1 enen the-two fides'B Gand 


ure; CD. Alſo draw the line GE, and parallel thereto FL; then if 

, 3 you draw the line G L, it ſhall cut off from the Figure the Trian- 
rage L RE, and take in the Triangle G RF equal thereto, and the 
Eine or ſide GL will ſupply the uſe of the other two ſides G F 

and i and F E, and fo the whole Plot ABCDE FG (confiſting of ſe- | 
Len ſides) is reduced to a Figure of five ſides, namely, into the 
Figure AB KL C, yet till retaining the ſame 4 Now to 
_ this Plot into a Triangle, you muſt work in all reſpects as 


ven 


. „in the former Problem. Firſt, ge the fide DE of the 
Figure, on both ſides to H and M; then draw the lines A 


AL, 


ways to F and G; and from 


. out the Field, becauſe it often comes in practice, and hath not. 


and 


28 -— Geometrical Problem.. Lib I. 
A L, and parallel to them the lines B H and G M, cutting the line 
DE (being extended) in H and M. Laſtly, if you draw the 
lines AH and AM, you ſhall conſtitute the Triangle A H M. 
which ſhall be equal to the irregular Plot ABC DPEF G, which 
was required. 3 8 


And here note, that if the number of ſides be never ſo many, 
| yet this way of reduction will bring them to Triangles, 


888088888 60808 6888888888888 8b 

no 

A Trapezia being given, how from any Angle 

thereof to divide the ſame into two parts, being 

in proportion one to the other, as two given 

right Lines, and to ſet the part cut off to- 
wards an aſſigned fide. 


* 


ET the Trapezio given be ABCD; g. 39. and let it be 
required to draw a line from the angle B, which ſhall divide 
the Trapezia into two parts, being in proportion one to the other, 
as the line G is to the line H; and that the leſſer part of the figure 
cut off, may lye towards the fide A3. | 
Firſt, (by the 29th Problem) reduce the Trapezia AB CD into a 
Triangle, by drawing the line B F from the aſſigned angle, there- 
8 conſtituting the Triangle A B E, equal to the Trapezia ABCD; 
is done, divide the Baſe of the Triangle A F in proportion as G 
to H, which will bein the point E, Laſtly, draw the line BE, 
which ſhall divide the Trapegia in proportion as G to H. Now 
becauſe the leſſer part of the Trapezia was to be ſet towards the 
ſide A B, therefore the leſſer part of the ling muſt be ſer from A 
to E. But, as in this Problem, ſo in all thoſe that follow, we muſt 
continue that line on which the partition falls, in order to reduce 
it to a Triangle, otherwiſe this method of parting will not ſue- 
J Here note, that the ſame manner of working is to be obſer- 
ved, if it had been required to divide the T rapezia by a line 
drawn from any of the other Angles. 
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0 "BR O B. XXXIV. 
A Trapezia being given, hau, from a print. 
deiven in any fide thereof, to draw a Line, 


* 


which ſhall divide the ſame into two parts, in 


, * 


ðbdiroportion as tuo given Lines. 


THE Trapezia given is ABC D (Ag. 40.) and it is requi- 
Wh 120 n gron Point H to draw a Le Which ſhall divide | 
te Trapezia in proportion as O to Q, - = 

= Firſt, prolong the fide CD, and reduce the whole Trapezia 
into the Triangle HE F (by tbe 2gth Problem); then divide the 
line E F in proportion as O to Q, which will fall in the point 
WG ; therefore draw the line HG, which ſhall divide the Trapezia 
into two parts in proportion as 0 to Q, which was required. 
in this, as in the foregoing, if the point G had fallen between 
C ind E, the line A C muſt have been produced inſtead of DC; 
and then the point G would have fallen between C and A. 


eee 
= ro N 
A Parapezia being given,' bow to divide the 
ame into two parts in proportion to 1wy 
lunes given, and ſo that the line of partition 
may be parallel to any fide thereof. 


THE Trapezia given is A BCD, (Ig. 41.) and it is requi- 
1 fed co divide the ſame into two parts, which ſhall be in 
WD roportion one to the other, as the line K is to the line L, and 
hat the line of partition may be parallel to the ſide BDP). 


- * * 


Conſider- firſt, through which fide of the Trapezia the line of 


B and CD (becauſe parallel to BD); therefore extend the 
ides A B and C D, till they concur in E; then (by the 29th Pro- 
5 lem) reduce the Trapezia ABC D into the Triangle BGD, 
hoſe Baſe is GD, which line G P divide in the point H in 
Proportion as K to L; ſo that, =: | 
= As K to L:: So DH to HG. 


— 1 „ 


artition will paſs, as in this figure it will paſs through the ſides 
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30 | Geometrical Problems, Lib. I. 
This done, find a mean proportional between ED and E H, 
(y the 234d Problem) as E R. Laſtly, through this point R, draw Wl 

the line R F parallel to B D, which ſhall divide the Trapezia into 


E x the Figure ABC DE (fe. 42.) repreſent the Plor of 2 


s to the line 8, by a line drawn from the Angle B. 
the 31/t Problem) ſo ſhall the line F G be the Baſe of a Triangle 


line F G into two parts in the point H, in proportion one to the 


muſt be reduced to a Triangle, by produeing5 A 5 and ſo then 
G will fall between A and E. | 50 3 5 


two Parts, being in proportion one to the other, as the line K is to 
the line L, and with a line parallel to the ſide BD, which was 
—: C 
But if it had been required to divide the Trapezia by a line 
drawn parallel to the fide CD; then the lines C A and DB muſt 
have been extended, but the reſt of the work muſt be performed, 
as is before taught. 1 : bo 


» 
e 


n 

„ n 

T he Figure of a Plot being given, how to di vide 
the ſame into two parts, being in proportion 
one to the other, as two given lines are, with a 
line drawn from an Angle aſſigned. 


* 


Field, or ſuch like; and let it be required to divide the ſame 
into two parts, being in proportion one to the other, as the line K 


Firſt, reduce the Plot AB CD E, into the Triangle B F G, ( 1 
equal to the given Plot; then (Zy the 12th Problem) divide this 
other, as the line K is to the line 8; ſo that, 
As Rto S: : 80 G H to HF. ; 
Laſtly, draw the line BH, which ſhall divide your given Plot 


into two parts, which ſhall have ſuch proportion one to the o- 
ther, as the line R hath to the line S. 85 | 
- D and G 


If H (in this work) falls between 3 E and F C then the Figure 


/ 


Dand C? 
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' PROB. XXVII. 


Hou to divide a Triangle into any number of e- 
= qual parts, by lines drawn from a point given 
in any fide thereof. _ | 

Ex it be required to divide the Triangle AB 8 ( fg. 43.) 
I , into five equal Parts, by lines drawn from the point D. 

Firſt, from the given point D, to the oppoſite Angle B, draw 
= the line DB; then divide the fide A C of the Triangle into five 
equal parts, as E, F, G and H; and through each of thoſe points, 
= draw lines parallel to DB, as E M, F L, G K, and HI; then 

from the point D, draw the lines DI, D K, DL, and DM, which - 
dall divide the Triangle A B C into five equal parts from the point 
= D, as was required. I 7 


FEC 
Av to divide an irregular Plot of fox fides, into 
mo parts, according to any afſigned proportion 


* 


ya right line drawn from a point limited in 


= any of the ſides thereof. 

TO HE irregular Plot given is ABCDEF, Cg. 44.) and it 
BY zs required to divide the ſame into two parts, being in pro- 
WF portion one to the other, as the line R is to the line 8. | 


5 - — o 


Firſt, draw the right line H K, and (by the 29th Problem) re- 
duce the Trapezia ABF C into the Triangle H GK, then divide 
the Baſe thereof, namely, H K, into two parts in proportion as R 
08, which will be in the point O; then draw the line G O, which 
will divide the Trapezia AB F C into two parts in proportion 
one to the other, as the line R is to the line 8s. : 
= Secondly, from the point O (by the 29th Problem) reduce the 
Trapezia F CE into the Triangle OL M, and divide the Baſe - 
thereof, namely, I. M in the point N, in proportion as R to S. 
and draw the line O N, which will divide the Trapezia F CE 7 
into two parts in proportion as R to S: and by this means is the 
whole Plot ABC DE FE divided into two parts in proportion as 
WR to 8, by the lines GO and O N. But it is required to reſolve 
LE „ = the 


32 Geometrical Problems, Lib. I. 

the Problem by one right line only drawn from the point G; there- 
fore from the point G, draw the line G N, and through the point 
O, draw the point OP parallel to GN: and laſtly, from G draw 
the right line & P, which ſhall divide the whole Plot ABCDEF 
into two parts, being in proportion one to the other as the line R 
is to the line 8. - ; 


MLL EE WEI LEW TIO u e TO E090 


p RO B. XXXIX. 


How to divide an Irregular Plot according to 


any proportion, by a line drawn from any an- 
gle thereof. 15 ” 


ET ABCDEFG, (fe. 45.) be an Irregular Plot, and let 
+ it be required to divide the ſame into two equal Parts, by a 


ine drawn from the Angle A. 


Firſt, draw the line H K, dividing the Plot into two parts; 
namely, into the five-fided Figure A BCF G, and into the Tra- 
pezia F CE, then (by the 31/t Problem) reduce the five- ſided 
F igure ABC F G into the Triangle H A K, the Baſe. whereof H K 
divide into two equal Parts in O, and draw the line O A, which 
ſhall divide the five-ſided Figure AB CF G into two equal parts. 
Then (by the agth Problem) reduce the Trapezia F C DE into the 
Triangle OLM, and divide the Baſe thereof L N into two equal 
parts in the Point P, and draw the Line OP, which will divide 
the Trapezia FC DE into two equal parts by the lines A O and 


OP: but to perform this Problem by one right line only, do thus; 


from the point A, draw the line AP, and parallel thereunto, 
through the point O, draw the line O N. Laſtly, if you draw 
a right line from A to N, it ſhall divide the whole Plot into 
two equal parts. ee . 
Here note, that whatſoever hath been ſaid concerning the 

dividing of Figures in proportion to right lines, the ſame 


may be effected in numbers, ſo that from wy Plot you may 


L179 ; 


1 - 
. . N 
* 


cut off any number of Acres, Roods, or Perc 


2 2 


1 * 
8 
„ir 
Ma 
Li 
19 
8 


given lines. 
= E T the Trapezia given be ABC. (#g. 46.) and let the 
given * without be E, from which it is required to draw 
ie, which ſhall divide the Trapezia into two parts, which ſhall 
nn proportion one to the other, as the line F is to the line G. 
Extend the ſides of the Trapezia B C and A D, till they. concur 
n; then through the point E draw the line E I parallel to A H, 
Wl it meet with the line BH being extended to I; then (by the 
5th Problem) reduce the Trapezia ABCD into the Triangle ABK, 
Wd from the point B let fall the perpendicular B Z; then (by the 
WE: Problem) divide the Baſe of the Triangle A K into two parts, 
proportion as F to G, which point of Diviſion will fall in L. 
nis done, find a fourth Line, which will be in proportion to theſe 
Wree Lines I E, HL, and HB, that is, as IE to HL: , ſo HB 
AH M, ſo is H M the fourth proportional; then (by the 23d Pro- 
*) find a mean proportional between the lines I H and H M, 
Which is HN; then ſet H N perpendicular upon B H, and divide 
M into two equal Parts in O, then draw the Line ON, which 
u ſhall ſet from O to P. Laſtly, if you draw the Line EP, it 


de all divide the Trapezia AB CD into two parts, which ſhall be 
de ene. a ISNT IT 

14 proportion one to the other, as the line F is to the line G. 
45 4 nennen 


g PROS „ 
Vom any Irregular Plot, 20 cut off therefrom 


ne 9 ; 7 „ 5 
ay any (poſſible) number of Acres, Roods, and 
perches, and that by a ſtrait Line drawn from 


any Angle of the Field. 


= ETABCDEFGHK, (. 47.) be a Field given, contain- 
ing 75 Acres and 14 Perches, and let it be required to cut 
f from the ſame Field 5 Acres and 12 Perches, and that by a 
aht line drawn from the Angle C. 
1 „ Firſt, 


ae W * 
8 N. * 
* has OS. 


5 \ 


— 


34 Geometrical Problems. Lib. I. 
Firſt, reduce the 15 Acres, 14 Perches all into Perches (as i 
taught in the fourth Book) and they make 2414 Alſo reduce 
the 5 Acres and 12 Perches into Perches, and they make 812. 
Secondly, from the Angle C draw a right line to any other An- 
le of the Field, which may ſeem moſt convenient for your Paur- 
poſe, as to G, by which line CG, you have cut off a part of the 

, 75 6 
— Thirdly, find (as is hereafter taught) how many Perches is cons 
tained in the Part cut of CDEFG, which ſuppoſe to be 700 
but the part of the Field to be cut off ſhould contain 812 Percheg, 
too little by 112 Perches, and therefore the line C G is not the 
true line of Diviſion, but is drawn too much towards the Angle 
FT. Wherefore to find the true line of Diviſion, you muſt, _ 
PFourthly, meaſure the Length of the line CG (by the ſame 
Scale as you caſt up your Plot by) and you ſhall find it to contain 
36 Perches in Length, the half whereof is 18. By which divide 
112 (the Difference before found) and the Quotient will be fix 
nn Wherefore, 1 
Fifthly, take 6, Perches from your Scale, and with what di 
ſtance, * the points C and G, draw a line parallel to your firl 
ſuppoſed line C G, as the line L O, cutting the fide of the Plat 

H G in O. . L | 

Laſtly, draw the right line CO, and it ſhall be your true lin 
of Separation. And ſo that part of the Plot incloſed by the ling 
CD, D E, EF, FG, and GO, ſhall contain 812 Perches, or 
Acres and 12 Perches. And the other part of the Plot incloſed b 
the Lines CB, BA, AK, K H, and HO, ſhall contain 160 
Perches, or 10 Acres and 2 Perches. 55 — 


The End of the Firſt Boot. 
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The ARGUME NT. 
N this Book is contained both a ge- 
neral and particular Deſcription of al 
the moſt neceſſary Inſtruments beJoug- ' 
ing to Surveying, as the Theodolite, 
—_*- Circumferentor, and Plain Table, 
vith all the Appurtenances thereunto belong- 
Wc, 4s the Steff. Sockets, Screws, Index, La- 
jel, and other Neceſſaries.. Now, whereas 
eſe three Inftruments are the moſt convenient 
all manner Practices in Surveying, [have - 
ordered the Matter, that in this Book, after 
e Plain Table, Theodolite, and Circumferen- 
or are particularly deſcribed, as they have uſu- 
ly been made ; I come to another Deſcription of 
he Plain Table, and therein have. fhewed _ 


\ 
* 


. Wort of any of the other; 0 that what ſoe ver may 


more convenient. And (in all Caſes ) the Peram- 


that Inſtrument may he order d to pe rform the 


be done by the Theodolite. Circumferentor, or 
any other Inſtrument, the ſame may be effected by 
the Plain Table only, as it is here contriv'd, with 
the ſame Eaſe, Diſpatch, and Exactneſß, and in 
many reſpefs better, as in chap. 1 doth plainly ap- 
pear : ſo that this Inſtrument only in ſufficient 175 
all manner of Practice whatſoever. And be- 
ſides the. forementioned Inſtuments for Menſu- I 
ration, there is deſcribed divers other Inſtru- 
ments belonging thereunto, as Chains, Scales, 
Protractors, and the lite; all which are deſcribd 
and gur d, according to the beft Contrivance yet 
known. Unto theſe Inflruments I have (in thy 
Edition ) added the Uſe of another Inftrument 
very portable; the which will perform with Ex- 
afneſs all the Uſes that can be effected, either by 
Circumferentor, Theolodite, or Peractor. And 
whereas in the Deſcription of the Plain Table, 
thus altered, I do commend it above all other, be- 
cauſe indeed it comprehendeth, and performeth 
the Work of any other yet invented; yet not. 
withſtanding I do not enjoyn every Man to have 
bus Inflrument ſo abſolute ; for that (for many 
Purpoſes ) the Semicircle or Circumferentor i, 


bulator, whoſe Deſcription aud Uſe is in this 

Edition added at the End of the Fourth Book, 
exceedeth them all, as in the Uſes of it will ap- 

. =; F 


. ri 
* ( A , 


my 


DE 8 err * 


INSTRUMENTS 


T eeesess e s ez 5usg68sg 6868 es 86s ggb se 
1 
of InStuy MEXTS in Leneral. 


"HE articular Deſcription, of the ſeveral Inſtru- 
ments, that have from time to time been in- 
* Ti\ vented for the Practice of Surveying, would 
Gaze a Treatiſe of it ſelf, and in this Place is 
not ſo neceſſary to be in liſted on, every of the 
Inventors, in their particular Treatiſes, having 
as been large in their Conſtruction-⸗ To omir 
erefore the Deſcription of the Tops . e, of Mr. 
zonard Diggs, the Familiar St Saf 9," *M N lagrave, the Ge- 
letical Staff and Topograpbica Arthur Hopton, with 
vers other Inſtruments eel aa podle by Gemma, Fri. 
us, Orontius, Clavits, Stoflerus, and others z. I ſhall immediately. | 
egin with the Deſcription of thoſe which are the Ground ard 
oundatiom of all the reſt, and are now the only Inſtruments in oft. 
ſteem amongſt Surveyors; and thoſe are cheifly theſe three, the 
beodolite, the Cincumfurentar, * the Plain able. Now, As 4 
wo 
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would not confine any Man to the Uſe of one particular Iftry. 
ment for all Employments, ſo I would adviſe any Man not to cum. 
ber himſelf with Maltiplicity, ince theſe e git names are ſuffi 
Ceient for all Occafions, And if I ſhould 
of any of theſe Inſtruments, (as for a ſhift, anyone ot” 
porn nr Bt of Work in Survey yt 18-thy 
im Injury; for in many Caſes one Init i 


* 
1 
* 
o 
pe FI 


of a ſpacious Buſineſs, I would adviſe him 


| Por, Theodolite, or Perambulatori 


as they are uſually made, with ſome ſmall Addition or Alteration. 

But when I come to the Deſcription of the Plain Table, after that 

I have deſcrib'd it according to the vulgar way, I will then they 

you a new Metamorphoſic of that Inſtrument, making it the moſt 

abſolute and univerſal Inſtrument ever yet invented; ſo. that ha- 

HW ving that one Inſtrument (made accor ing to the following Di- 
5 rection) you ſhall have need of no other for the due, exact, and 
$ The Plaln Fe. our Performance of any thing belonging to the 
| | ble uſed as the Art of Surveying For the Frame of the Table be- 
0 : Thedlodite, in 3 according to that Deſcription, it will 
1 be an abſolute Theodolire, and perform the Work thereof with the 
1 ſame Facility and Exactneſs; and whatſoever may be done by the 
Limb of the Theodolite, the ſame the Degrees on the Frame of the 
t i | 
B The Pla .. Likewiſe the Index and Sights, togetlier with the 
blend ar aCir- Box and Needle, being taken from the Table, and 

A cumſerentor. ſcrew'd to the Staff (as in the Deſeription thereof it 
as ſo conveniently order'd) will be an abſolute Circumferentor, and 

in ſome. reſpe&s better than the ordinary one hereafter defcribed, 

becauſe the Sights thereof ſtand at a greater Diſtance, ſo that 

thereby the viſual Line may be the better directe. 

The Plaia Ts: And'this Inſtrument (as now eontrived) though it 

ble not one, but be called the P lain Table ng; vet you ſee that ſt 

elt Inſtruments. contains both the other; and therefore in adviſing 


| 
| r 
55 hefe three ſpecial Inſtru 
| 
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any Man to the Uſe thereof chiefly, I do not contine him to one, 
but to all Inſtruments, and therefore do not contradict my former 
Expreſſion. 5 1 „„ 
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Beſides, there is another great Convenience, which doth enſue. by 
the Degrees on theTable's Frame; for in taking the Plot of a Field, 


* 


according to the Following Directions, by the Plain Table, you 
may at the ſame time perform, the ſame work by the Degrees on 
the Frame, of the Table, if at the Drawing of every Line you ob- 

ſerve the Degrees cut by the Index, and note them upon the Paper. 


This, I' ſay, is a great Convenience, for at one Obſervation you 


perform two works with the ſame Labour, as by the uſes of theſe 


Inſtruments, ſeverally, will appear. And what benefit a Surveyor, 


| will receive by having all Inſtruments in one, I ſhall tefer to 
himſelf to judge. CT. oy in 


CHAP: TI. 


Of the Theodolite, the Deſcription thereof, and 
the Detection of an Errar ſrequentiy committed 


in the making thereof, with the manner how 
to correct the ſame. a. 


4 cipally. The firſt whereof is a. Circle, divided into 360 e- 
Parts, called Degrees, and each Degree ſubdivided into as 


T HE Theodolie is an Inſtrument conitng of four Parts prlu- 
wall 


many other equal Parts, as the largeneſs of the Inſtrument will beſt 


7 - ͤ 113 ———ʒʃv UA UU 


erwit, For the Diameter of this Circle, it may be of any length, 


but thoſe m_ made in Braſs are about 12 or 14 Inches, and the 
Limb thereof Di 

vided into other Parts by Diagonal Lines, drawn from the out- 
moſt, and inmoſt concentrick Circles of the Lib. 
The Second Part of this Inſtrument is the Geometrical Square, 
which is deſcribed within ths Circle, and the ſides thereof divi- 
ded into certain equall parts: but there are few of them made 
now with this Square, for the d 
ply that want, it being only for taking of heights and diſtances, 
Ihe third part of this inſtrument is the Box and Needle, fo 
conveniently contrived to ſtand upon the Center of the Circle, 
upon which Center alſo the Index of the Inſtrument muſt turn 
about: and ſometimes over the Box and Needle there is a Qua- 
drant erected for the taking of heights and diſtance. _ = 


vided as aforeſaid into 360 Degrees, and ſub-di- 


„ 


egrees themſelves will better ſup- 


The fgurth part of th's Inſtrament is a Socket, to be ſcrewed 


on the back-fide of the Inſtrument, to ſer it upon a Staff when 


ou make uſe thereof. In the making of this Inſtrument, it were 


Neceffary to have two back-ſights fixed at each end of one of 
the Diameters, for the readier laying out of any Angle without 
moving of the Inftryment, — 


CHAP, 


* 


CHAP. IIl. 


7 


The Deſcription of the Circumferentor. 
"HIS Inſtrument, hath been much eſteemed by many, for 


| the Portability thereof, it being uſually made to contain 
in Length about 8 Inches, in Breadth 4 Inches, and in Thickneſs 
about three Quarters of an Inch; one fide whereof 1s divided 
into divers equal Parts, moſt fitly of 10 or 12 in an Inch; fo 


that it may be uſed as the Scale of a Protractor, the Inſtrument 


it ſelf being fitting to protract the Plot on Paper by help of the 


Needle, and the Degrees of Angles, and Length o Lines taken 
in the Field. On the upper fide of this Inſtrument 1s turn'd a 
round Hole, three Inches and a half Diameter, and about half an 


Inch deep, in which is placed, a Card Divided commonly into 


120 Equal Parts, or Degrees, and each of thoſe into 3, which 


makes 360, anſwerable to the Degrees of. the Theodolite. In 
which Card is alſo a Dial Drawn, to find the Hour of the Day, 


and Azimuth of the Sun. Within the Box is hanged, a Needle 


to preſerve it from the Weather. 5 
On the upper Part of this Inſtrument is alſo. deſcribed a Table 

of natural Sines, collected anſwerable to the Card in the Box: 

that is to ſay, if the Card be divided but into 120 Parts, the 


touched with a Load- ſtone, and covered over with a clear Glaſs 


Sines muſt be ſo alſo; but if into 360, the Sines muſt be the 


* 


abſolute Degrees of the Quadrant. . | 

To this Inſtrument alſo do belong two Sights, one double 
in Length to the other, the Longeſt Containing about 7 Inches, 
being placed and divided in all Reſpects, as thoſe hereafter 
mentioned in the Deſcription of Plain Table, On the Edge of 


the ſhorter Sight, toward the upper Part thereof, is placed a {mall 
Wire repreſenting the Center of a Suppoſed Circle, the Semidi- 


ameter whereof is the Diſtance from the Wire, to the Edge of 


the Inſtrument underneath the ſame, which Parts are imaginarily 


divided into 60 equal Parts: and according to thoſe Diviſions 
is the Right-line of Diviſions, on the edge of the Inſtrument 
divided, and numbred by 3, 10, 15, from the Perpendicular 


Point to the end thereof, And alſo from the ſame Point on the 
| apper Edge of the Inſtrument is perfected the Degrees, of the 


Quadrant, ſupplying the Reſidue, of thoſe which could not be 
expreſſed on the Long Sight, from 28 to 90, by Tens, | 


There is alſo belonging, to theſe Divifions a little Rular, at 
one end whereof is a little Hole to put it upon the Wire, on. 


the Edge of the ſhorter 
is placed a ſmall Sight, 


Sight, and at other end of this Rular; 
1 
which Edge is likewiſe divided according to thoſe Diviſions o 


n 


* 
* 
SS 
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realy over the fiducial Edge thereof, 
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the edge of the Inſtruchent. To, this ſhort Sight is added a 
Plummet to ſet the Inftrument horizontal. And this ſhort Rular, 
with the Diviſions thereof, and thoſe on the Edge of the Inſtru- 
ment,” ſerve for taking of Altitudes chiefly, and for the Redu- 


, 
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A Deſcription of the Plain Table, bow it hath 


been formerly made, and how it 1s now al- 
tered, it being the moſt abſolute Inſtrument, 


any other, for a Surveyor to uſe, in that 


it performeth whatſoever may be done either 
by the Theodolite, Circumferentor, Per- 
actor, Perambulator, or any other gradua- 
ted Inftrument, with the ſame eaſe and Ex- 


about 14 Inches and a half, and in Breadth 11 Inches: it 


=” ! HE Table it ſelf is a Parallelogram, containing in Length 


is compoſed of three ſeveral Boards, which may be taken aſun- 


der for Eaſe and Convenience in Carriage. For the Binding of 


W theſe three Boards faſt when the Table is ſet together, there be- 
W longeth a joynted Frame, ſo contrived, that it may be taken 
Hoff, and put on the Table at Pleaſure, This Frame alſo is to 
faſten a ſheet of Paper upon the Table, when you are to deſcribe 
W the Plot of any Field, or other Incloſure thereupon. This 
Frame muſt have upon it, near the inward Edge, Scales of equal 
Parts on both ſides, for the peedy drawing of parallet Lines up- 
Jon the Paper; and alſo for the ſhifting of your Paper, when one 


ſheet will not hold your whole work _ Ee. 

' Unto this Table belongeth a Rular or Index, Containing in 
Length about 16 Inches' or more, it being full as long as from 
Angle to Angle, of your Table: it ought to be about 2 Inches 
in Breadth, and one third Part of an Inch in Thickneſs. Upon 
this Rular, or Index, two Sights muſt be placed, one whereof 
is double in Length to the other, the Longer containing in 
Length about 12 Inches, the other 6. On the top of this ſhorter 
Sight is placed a Braſs Pin, — a Thread and — to 
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place your Inſtrument Horizontal. Through the 2 Sight if 
muſt be made a Slit, almoſt the whole Length thereof. Theſe 
two Sights thus prepared, are to be perpendicularly erected 
upon the Index; in ſuch ſort, that the Wire on the top of the 
ſhorter Sight, and the ſlit on the Longer Sight, ſtand: preciſely 
over the fiducial Edge of the Index. The Space or Diftarice of C 
theſe two Sights, one from the other, is to be equal to the divi- 
ded Part of the Longer Sight. Upon the Longer Sight 1s to 
be placed, a Vane of Braſs, to be moved up and down at Plea- 
ſuure, through which a ſmall Hole is to be made, anſwerable 
to the Slit in the ſame Sight, and the Edge of the Vane. 

By theſe Sights, thus placed on the Index, there is projected 
the Geometrical Square, whoſe {ide is the divided part of the 
Long Sight, — the Diſtance between the two Sights.) In the 
middle of the Long Sight, (gy the whole Breadth thereof) 
there is drawn a Line called the Line of level, dividing the 
{ide of the projected Square, into two equal Parts: alſo the ſame 
ſide is on this Sight divided into a Hundred equal Parts, which 
are numbered upwards and Downwards, from the Line of 
Level, by Fives and Tenss to Fifty, on either fide; which Di- 
viſions, are called the Scale, 

There is alſo on the ſame Sight, another ſort of Diviſion, re- 
reſenting, the Hypotenuſal Lines, of the ſame Square, as they 
increaſe by Units, and are likewiſe numbered upwards, and 


downwards, from the Line of Leyel, from 1 to ** by 1, 2, 


3, &c. Sometimes, ſignifying 101, 102, 103, &'c. Theſe Di- 
viſions thew how much any hypotenuſal or ſlope Line drawn 
over the ſame Square, exceedeth the dire& Horizontal Line, 
being the ſide of the fame Square. - f 

On this Sight, there is a third fort of Diviſions, Repreſent- 
ing the Degrees of a Quadrant, (or as many as the ſame Sight is 
capable to receive, which are about 25,) numbered from the 
line of Level, upwards and downwards, by Fives and by Tens 
to 25: which Diviſions, are called the Quadrant. 
Unto this Inſtrument, as unto all others, belong theſe necel- 
ſary Parts, as the Socket, the Staff, the Box, and Needle, Goc. 


J According to this Deſcription have Plain Tables formerly 


been made: But if unto it be added theſe additional Parts, Wi 


and Alterations, (which make it leſs cumberſome, then 
before) it will be the moſt exact, bſolute and univerſal 
Inſtrument for a Surveyor, that was ever yet invented. | 


Firſt, Let the Frame be ſo fitted to the Table, that it may 
go on eaſily, either ſide being upwards ;, ſo that as one fide B; 
divided into equal Parts, (as in the Deſcription ) the other ſide 
may have projected upon it the 180 Degrees of a Semicircle, 
from a Center noted in the Superficies of the Table: which De- 


—.— muſt be numbred from the left hand towards the right, Wi 
i | Chen 
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(when the Center is next to you) by fives and tens, to 180; and 
then beginning again, ſet 190, and fo ſucceſſively to 360. Theſe 
Degrees, thus inſerted, are of excellent uſe in wet or ſtormy 
Weather, when you cannot keep a ſheet of Paper upon your Table, 
either in reſpe& of Rain or Wind. Alſo theſe Degrees will make 
the Plain Table to be an abſolute Theodolite; ſo that — may work 
with theſe Degrees as if they were the Degrees of a Theodolite. 
Secondly, Upon the Index or Rular before ſpoken of (inſtead 
of the Sights before deſcribed) let there be placed two Sights, both 
of one length, and back-ſighted ; one — a Slit below, and a 
Thread above, and the other a Slit above, and a Thread below, ſer- 
ving to look backward and forward at pleaſure,without turning about 
the Inſtrument, when the Needle is at quiet. The Expedition 
that theſe Back-fights will make will beſt appear b Practice; 
for uſing theſe, you ſhall need (in going about a Field) to plant 
our Inſtrument but at every ſecond Angle. 
Thirdly, For the ready taking of Heigths, and the reducing of 
the Hypotenuſal to Horizontal Lines, of Hills, and in taking of 
Altitudes, (inſtead of the Diviſions on the Sights before mention'd) 
let there be projected a Tangent Line along the fide of the Rular, 
whoſe Diviſions muſt touch the very Edge thereof; ſo that a Label 
or Rular of Box or Braſs, which is hanged on a Pin ſticking in the 
fide of one of the Back- ſiglits, and having another ſmall Sight at the 
End thereof, may move juſtly along the fide of the Index. Then (the 
Inſtrument ſtanding Horizontal) if 78 look thro' this ſmall Sight, 
and by the Pin on which the Label hangeth, move the Label to 
and fro, till you eſpy the Mark you look at, then will the Label 
ſhew you what Degree of the Tangent-line is cut thereby. This one 
Line thus projected upon the ſide of the Rular, performeth all the 
Uſes of thoſe divided Sights, and is far better, and leſs cumber- 
ſome than them or a Quadrant, (ſuch as I formerly deſcribed in 
Planometria ) becauſe the Degrees are larger. This line of Tan- 
gents is projected on the Index from the foot of the farthermoſt 
Sight, all along the Rular, to the foot of the nethermoſt Sight, 
and up the fide thereof, and is numbered from 1 to 90, by 10, 20, 
30, 40, 50, &c. ending at the foot of the farthermoſt Sight, from 
bhence the line proceeded. 2 
= The uſe of this line of Tangents, in taking of Heights, is ſnewed 
in the fourth Book, and uſed with the Tables of Sines and Loga- 
WI rithms, treated of in the third Book; without which Tables, (or 
ſomething equivalent thereunto) this Line of Tangents will be of 
little Uſe. Therefore it will be convenient to have upon the In- 
dex of your Table, the Lines of Artificial Numbers, Sines and 
y A Langents, by which you may work any proportion required very 
ſpeedily and exactly; ſo that if you are deſtitute of your Tables, 
theſe Lines will ſufficiently help you, 1 . 
Now, when I come to ſhew you the Uſe of this Line of Tan- 
gents, with the Tables of Sines and Logarithms in the reſolving 
Jof Triangles, I will alſo ſnew you how to perform the ſame Pro- 
. | pPioſitions 
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poſitions by the Lines of Artificial Numbers, Sines ad Tangents: 
And thefore 1 would adviſe every Man to have theſe ſo necellary 
Lines upon his Index alſo, and the Numbers and Sines back to 
back, on the ſame common Line. 

Fourthly, Unto this Inſtrument alſo belongeth. a Box and Nee- 
dle, which is to be faſten'd to the ſide of the Table, by help of 
two Screws; ſo that it may be taken off and put on at pleaſure. 
In the bottom of this Box muſt be placed a Card, divided into 
360 Degrees, number'd (if you vleafe) after the uſual manner, 
from the North Eaſtward: But the Card by which all the Examples 
in this Book were framed, was number'd from the North Weſt- 


ward, by 10, 20, 30, G. to 360, contrary. to the common Cu- I la 
ſtom. But the beſt way of numbering will be from the North and 
South, towards the Eaſt and Weſt, by 10, 20, 30, Goc. to 90, at Wc 


the Eaſt and Weſt Points. 
There belongeth alſo to this Infra. a Socket of Braſs, to 
be ſcrewed on the back- ſide of the Table, into which muſt be put ln 
the Head of the three-legg' d Staff. This Staff ought to be joined Nc. 
in the middle, fo that it may be the more portable. For the Soc- Ich 
ket it may be a plain one, or rather a Ball- ſocket; for by help cal 

thereof, you may place the Table (or 1 other Inftrument) either 
Horizontal, Vertical, or in any other oſition, without altering 
to Legs of your Staff when once ſet. oh 
Note, That the Inſtrument, (if made according to theſe Di. au- 
115 rections) is the moſt abſolute Inſtrument for a. Surveyor to con 
uſe; a ſmall Figure whereof, all the Parts thereof being put Wait 

together, may be ſeen in the Diagram or Scheme, at the end 

of this Second Book e | 
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CHAP. VIL 
Of Chains, the ſever al Sorts TOY 


F Chains there are divers ſorts; as namely, Foot - Chains 

each Link containing a Foot or 12 Inches, and ſo the whole 

Pole or Perch will contain 16, Links or Feet, anſwering to the. 
| Statute Denomination. | 

Some Chains have each Pole divided into ten equal Parts, and 
theſe are called Decimal Chains : And this groſs Diviſion may 
be convenient in ſome Practices. 

The Chains now uſed, and moſt seed by ee aro 
eſpecially two: Namely, that generally uſed by Mr. Rathbborn, 
which hath every Perch divided into 100 Links; and that of 
M. Gunter, which hath four Poles divided into 100 Links; ths 
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that each Link of Mr. Gunter's Chain is as long as four of Mrs = 
Nat bborn's; and 50 Links of this Cllain is two Pole, 25 one Pole, 
and 75 three Pole. . 5 . 
= Now, becauſe theſe Chains are moſt eſteemed of and uſed by 


Surveyors, I will therefore make a general Deſcription of them 


2 a 


; both, leaving every Man at liberty to take his choice. 


I. Of Mr. Rathbors's Chain: 


THE Chain which Mr. Rathborn ordinarily uſed (as fiimſelf 
= 7 faith) contained in length two Statute Poles or Petches, 
each Pole containing in length 164 Feet, which is 198 Inches: 
Then each Pole was divided into 10 equal patts, called P+imes, 
4 e of which contained in length 19 Inches. Again, every of 
thoſe Primes was ſubdivided into 10 other equal parts, called Se- 
onde; fo that every of theſe Seconds contained in length 1 In- 
ches; ſo that the Pole, Perch, Unite, or Commencement (as he 
5 5 it) was divided into 100 equal parts or Links, called Se- 
conds. N : 

= This Chain being thus divided and marked, you have every 
whole Pole equal to ten Primes, or 100 Seconds ;, evety three- 
quarters of a pole equal to ſeven Primes and an half, ot 73 Se- 
onde; every half Pole equal to five Primes, or 50 Seconds; and 
Wlaſtly every quarter of a Pole equal to two Primes and a lralf, or 
95 Seconds. 5 . | 


II. Of Mr. Gunter's Chain. : 


8 every Pole of Mr. Rathborn's Chain was divided into 106 
i Links, ſo Mr. Gunter's whole Chain (which is always made 
co contain four Poles) is divided into 100 Links, one of theſe 
Links being four times the length of the other; Now, if this 
(Chain be made according to the Statute, each Perch to contain 16 * 
feet; then each Link of this Chain will contain 7 Inches, and = of 
an Inch, and the whole Chain 792 Inches, or 66 Feet. ED 
= In meaſuring with this Chain, you are to take notice only of 
WT Chains and Links, as ſaying, ſuch a line meaſured by the Chain, 
contains 72 Chains 48 Links; which you may expreſs more briefly 
thus, 72, 48. And theſe are all the Denominations whiclr are ne- 
eeſſary to be taken notice of in ſurveying of Lands 
W For the ready counting of the Links of this Chain, there ought 
co be theſe Diſtinctions; namely, in the middle thereof, which is 
at two Poles end, let there be hanged a large Ring, ſo is the whole 
Chain by this divided into two equal Parts: 5 


Secondly, Let each of theſe we parts be divided into two other 
equal parts, by two other the like Rings; ſo ſhall the whole 
Chain be divided into four equal Parts or Perches, each Perch 


containing 25 Links. 


Thirdly, At every ten Links let be faſten d a leſſer Ring than 
the former: And laſtly, at every fifth Link, (if you pleaſe) may 
be faſten d other Marks: So by this means you ſhall moſt eaſily 
and exactly count the Links af your Chain without any trouble. 
The Chain being thus diſtinguiſhed, it mattereth not Which End 
thereof be carried forward, becauſe the Notes of diſtinction pro- 
proceed alike on both ſides from the middle of the Chain. But 
it is very convenient, and I always uſe it, to tie at my middle 
Ring a good large Rag of ſome light-colour'd Cloth, and at the 
two other great Rings, two other leſſer Rags of ſome other Co. Bl 
lour ; for in long Graſs, or the like, the Rings are not to be ſeen; i 
And a great Advantage you'll find in your counting, by means of Wi 
theſe Rags. 1 -: 3 4 


J Here Note, That in the Examples in this Book, the Lines 
are ſuppoſed to be meaſured by this four-Pole Chain of Mr. 
Gunter, it being the beſt of any other. The manner how Wl 
to caſt up the content of any Plot meaſured therewith, ſhall MW 


be hereafter taught in its due place. 


Cautions to be obſerved in the uſe of any Chain. 


N meaſuring a large Diſtance with your Chain, you may caſu- 
ally miſtake or miſs a Chain or two in keeping your Account, 


trom whence will enſue a conſiderable Error: Alſo in meaſuring 


of Diſtances, (when you go not along a Hedge fide) you can hardy 
keep your Inſtrument, Chain, or Mark, in a right line, which if Ml 
you do not, muſt neceſſarily make your meaſured Diſtance greater 


than in reality it is. For the avoiding either of theſe Miſtakes, 


you ought to provide ten ſmall Sticks. or Arrows, which let him M 
that leadeth the Chain, carry in his Hand before, and at the end 
of every Chain ſtick one of theſe Arrows into the Ground, which 
let him that followeth the Chain take up, ſo going on till the 
whole number of Arrows be ſpent ; and then you may conclude 
that you have meaſured ten Chains, without any farther trouble: 
And theſe ten Chains (if the Diſtance you are to meaſure be large) 
you may call a Change; and ſo you may denominate every large 
Niſtance by Changes, Chains, and Links. Or you may, at the end i 
of every ten Chains, ſet up another kind. of Stick, by which 
(ſtanding at the Inſtrument) you may ſee whether your Eye, the 


Stick, and the Mark to which you are to meaſure, he in the right 
line or not, and accordingly guide rhoſe that carry the Chain, 
with the more exactneſs to direct it to the Mark intended. And, 

| | . that 


— 


; 


| hindermoſt cometh, let him take up: And all the way af- 


| foremoſt the hindermoſt : For, if the hindermoſt ſee the | 
' foremoſt right in a Line between him and B, and the fore- | 


towards B, not looking. behind him, till he feel the Chain 


tangled, and go on till he come to the next Stick, and 


and ſeek the Stick 
chus go on to the 
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that no Miſtakes may. be made by thoſe that carry the Chain, let 
them be made to underſtand (or look thereafter your felf) the 


following Directions. 


Directions for thoſe that carry the Chain. 


T7 E * the former Man which leads the Chain, beſure to lead 
1. ſtrait in a line from the Place where he that hath the 
other end of the Chain begins to meaſure, and the Work to which 


* are to meaſure, which for his Guide herein he hath theſe 


elps: Suppoſe you were to meaſure from A to B. Let 
the hindermoſt Man ſtanding at A, guide the foremoſt right B 
in a Line to B; and at the firſt Chair's length, let the fore - 
moſt prick down à Stick (or Wire) to Which, when the 


| 


terwards, let the hindermoſt guide the foremoſt, and the | 


moſt ſee the hindermoſt in a right Line between him and A, 
then are they both in the right Line between A and B: |. 
Then, to go forward, let the fore-man take all the Ten 
Sticks, and tell them at the beginning and ending of every | 
Change, (for the moſt common Miſtake is, the looſing, or 
mils telling of a Stick or Wire) and carry all of them, fave | 
one, in his left-Hand, and that one, and the Chain's end | 
in his right-Hand ; and let him go on in a ftrait line 


check him; then ſtick down that Stick, and away as faſt |; 
as you can; and as you go, ſhift another Stick, or Wire, 
into your right-Hand, to be ready to ſtick down at the 


Chain's end; in the mean time the hinder-Man holding 
the Chain in his Right-hand ; let him look that it be not 


M0 
then clapping the end of the Chain to the Stick, let him 
rake it up with the ſame Hand that he holds the Chain with, and 
away after his Leader: And when all the Ten Sticks are run out, 
and you are not 7g the end of that Station (that 1s, not come 
to B,) let the fore-Man run one Chain more, holding ſtill the 
Ring in his Hand, and at. the end thereof ſet his Toe, there ſtand- 
Ing ſtill, and let the hinder-Man take up the tenth Stick, and hold 
that in one Hand, and the other nine in the other, and deliver 
the nine to the Fore-man, ſetting his Toe to the:Fore-man's, and 
let the Fore-man count the Nine; and if they be right away for- 
ward, but if they be not, you muſt meaſure that Length again, 

k for you know not which of you loft it; and 


— 


tow 
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How to reduce any number of Chains and 
Links into Feet. ä 
N the practice of many Geometrical Concluſions, as in the ta. 
king of Heights and Diſtances hereafter taught: As alfo in the 
meaſuring of Tofts of Ground, Ground-plots of Houſes, Yards, 
Gardens, &c. it is requiſite to give your Meaſure (in ſuch Caſes) 
in Feet or Yards, and not in Poles or Perches: Yet becauſe your 
Chain is the moſt neceſſary Inſtrument to meaſure withal, I 
thought it convenient in this Place to ſhew you how to reduce 
any number of Chains and Links into Feet, which is thus. 
Multiply your number of Chains and Links together as one 
whole Number, by 66, cutting off from the product the two laſt 
Figures towards the Right-hand, ſo ſhall the reſt of the product 
be Feet, and the two Figures cut off ſhall be hundred parts of a Foot. 


|. _ EXAMPLE. 
Let it be required to know how many Feet are contained in five 
Clains, 32 Links. Firſt, ſet down your five Chains 32 Links, as is 
before taught, and as you ſee in the firſt Example, with a Comma 
between the Chains and Links : Then multiplying the five Chains, 
32 Links, by 66, the Product will be 35112, from which, cut off 
the two laſt Figures towards the Right-hand, with a Comma, then 
will the Number be 351, 12. which is 351 Feet, and parts of a 
Foot, or 351 Feet, one Inch and a half; and ſo many Feet are con- 
tained in five Chains, 32 Links. . 


Example J. Exanple IL 
3732 | | „ 
| on. | i + 
202 - + -. "$930 
_ = 4 


| „„ I 3597, 30 | 

But let the number of Chains be what they will, if the number 
of Links be leſs than 10, as in the ſecond Example it is 9 Chains, 
5. Links, you mult place a Cypher before the 5 Links, as there you 
fee, and then multiplying that Number (vig 9, 05.) dy 66, the 
Product will be 59730, from which taking the ko laſt Figures, there 
will remain 597 Feet, and ,? parts of a Foot, which 8 595 Feet, 
one quarter, and half of an Inch. The like may be done for any iſ 
other number of Chains and Links whatſoever. Bene I 
According to theſe Examples is made the Table ſollowing, which 
ſheweth how many Feet are contained in any number of Chains and 
Links, from five Links to eight Chains, for every fifth Link, which 
is ſufficient for ordinary Ufe. By which Table you may ſee, that 
in 6 Chains 40 Links, is contained 422 Feet, and E parts of 2 
Foot: Alſo in five Chains 55 Links, is contained 366 Feet, and . 
parts of a Foot: And ſo of any other. „„ 
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A TA BI 9 E ſhewing how many F Xt and Ei ofa f oot, are 


. contain'd 'in_any_number of Chains and 
Links and bg Chains. 


inks, between five 


| 66, oo 132 001198, 
- 3.20 96, 30 135. +30201,3 
10] 6, 60 72,60138, 60204. 60 
15 9.509 757 49 2877 
20, 1 79,2 

| 25 16,50, 82,50[146; 
30 19,85 8578001 

35 =. 89,1 
40 26,49, 925,4 

45 29,70 9577 

J 33,00, 99,0c 

55 36, 30 102,3 

62] 39,60 105, 6 

65] 42, 90 108, 9 

70] 46, 20112, 2 

75] 49,50 11545c 

| Bol 52, 80118. 8 
851 56, 101221 
9 2h” 
2  62,701128:7 


* 
1 


. 260470] 2 


wy 


To this Table I will add this uſeful and mathe 
Mr. Gunter's enlarged, which ſheweth how many ſquare Inches, 


103 16 80382, 80 448,80 5 14,80 
1003 20, . 472, 10518510 
452140 

— 22 - | 


Table of 


Feet, Yards, Paces, Chains, Oe are contained in a ſquare Acre 2 


df Land, 
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By this TABLE you may plainly. diſcover, that 


(6232640) Inches 401 4489600 Ine. 
Gf. Icocoo | "omg | 640060000 Lin. 
In one 43560 |, [Feet And in [27878400 | Feet, 
I Aud in 3095600 Tar. 


ſquare Acre 4840 (. Yards e 
thert ae 25 * A." Packs 3 115136 J Pac. 
comained 1660 Perch! 102400 Pere. 
8 | | 10 : -Þ Chain: 75 16400 | Cha. 
1 (Acre. 1640 A 


© H AR M ¾ 
- Of Proreadtors; 


; | : (Fig. 1.) 
- ProtraGor is an Inſtrument by which you are to protra& or 
lay down upon Paper, Parchment, Velom, or the like, the 
true ſymmetry or proportion of any E ield, having made obſerv; 
tion of the Sides and Angles thereof, by ſome of the Inſtrument 


before deſcribed. 


? 


I. Of the Commun Protractor. 5 

His Inſtrument conſiſteth of two parts; the one is a Semicircle I; 
divided into Degrees as is the Frame of the Table; and the b 
other is a Scale divided into equal parts; the Semi-circle bein; 15 
to lay down the Angles, and the Scale to plot the Sides. Thi BW de 
kuttrument ought to be made of a piece of thin Braſs well poliſhed, ll 
The edges thereof being very ſmooth, and the Scale thereof, name- le 
y, the right-angled Parallelogram, or long Square, containing inM a1 
Enigth from A to B, about four Inches and three quarters, and in M ral 


readth from A to C, about one and a half. Let the two end 
f the State, namely, the ſides A C, and BD, be divided int 
ual parts of 16 or 20 in an Inch; and let the ſide C D be di 


15 the Scale 

"| vided according to a Scale of 10'or 12 in an Inch, or what other 
h | number oli-pleaſe., _ DO oe 86 

| Ihe Stale being thus divided, on the middle of the line A B, 

kt H, deſeribe the Semi- circle EG, which ttyide into two Qua- 

räntz in the point &, by the help of the perpendicular H G; then 

vid each of thoſe 'Quadrants into 90 equal parts, called Degrees; 

o Hall the whole Semi- circle contain 180 Degrees, which muſt be 

15 num 
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number d by 10,20, 30, 40, &c. to 180, * E by G to F; and the | 
_ ſame Way o from 180. to 360, w___ ſee done in the Figure; 
the numbers of the firſt:Semi-circlei from oo to 180, being for the 
Eaſtzſide of. the Projratior, and the. other. num bers from 180, to 


360, for:the Wed-fide. 
Now you are to note, that the live A B, always ER 


the Meridian line, and is ſometimes noted with the Letters S and 
N, for South. and North : but then 1t is neceſſary. that the Pro- 
tractor be divided on. either ſide the Plate; which this double 
numbering avoideth; for the line AB being taken for the Meridi- 
an in general, the Semi- circle of the Protrafor may be turned 
any way, (either upward or downward) and ſo one Semi- circle 
being divided will be ſufficient. Xet if any Man be deſirous, he 
may have it made according to his own Fancy: But this manner 
of numbring (in my Opinion) is the. beſt, it being moſt agree 
able to your Inſtruments. Butcif voi uſe the Circumferentor, 
Theodolite, or Perambulator, your ProtraFor were beſt to be a 
whole Circle, numbered like to your Inſtrument. And this num- 
bring you are to take Ro care. or when you 5 5 


II. of a Square Protradtor. . 


' " 


(Fig 4 Lug if 


 H E rotraflar conſiſtech of a piece of thin Braſs, In RY of 
are ang led Parallele E UPC in Which, at the diſtance of 
an Inch, draw the line E, parallel to C. D; which line di- 
vide into two equal parts in the point G, fox the Center: From 
which Center, let the ſides E A, AB, and BE, be divided by 
lines iſſuing from the Center G, into 180 Degrees, and numbred 
by 10, 20, 30. 40, Sc, to 180.3 and back again from 180, to 360, 
— al reſpects as the Semi-clrcle.1 in the other Protra&or r £20 num- 
cel. 
| Now, 3 that in orataſiing (many. times) the Paral- 
lels will fall off your Paper or Parchment, ſo that you muſt add 
a plece thereto for the preſent, there is in the Protrador, the Pa- 
rallelogram IMO L, cut quite ont, that you may ſee yo Work 
through; and either fide of the narrow {lip. of Braſs WI Uch is. cut 
ons IL. and MO, muſt be diviged 1 00 gme parts 
with the Ge 1 E A and B 1 by a;Rular laid from ſid de to tide; 
and theſe two ſides. muſt be e numbred IF: 10 2, 35 Ss abfor 
5e ce ng, if you alt babe added 
To this Protrackor (i ou. e ou may aye a upon 
the edge GD, a Scale of — equal 055 as Of; LO, 12, 20, 24, Or 
30, in an Inch. The Protract or thus made. is Nerd Te 
for Us, ms 3 tha geber dolors Hef ade Salbe . 


. 

9 # . 
2 E517 51% 44141 ＋ 
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a fine Needle, put into a piece of Box or Ivory neatly turn- 
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| Touſe with your Protractor in protracting, you muſt provide 
ed: This will ſerve to fix in your Center, note your Degrees, 
and other Uſes in drawing your Plot, and is called a protracting 
Pin. Eng FP rig, 
88 N . . x Box xD xo Box, 
ety > HY wen ee e Fee 
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"OR the ready laying down of Lines and Angles, according He 
to any aſſigned. Quantity, you muſt provide divers Scales, 
the Scales now ordinarily uſed by Surveyors are principally two: at 
_ Firſt, Of equal parts, for protracting of Lines ; and Secondly, Of Mai 
Chords, for the protracting of Angles. Unto theſe may be added, e 
Thirdly, A Diagonal Scale, which is (indeed) no other than a 
Scale of equal parts more ſcrupulouſly divided. If you deſire a 
convenient Scale, let it be made in this manner, to contain in 
length about 8 or 9 Incches, and in breadth one inch and a quar- 
ter. On one ſide thereof let be placed divers Scales, as of 10, 11, 
12, 16, 20, 24, and 30 in an Inch. . | 


: nm Ky : 2 
8 r 


q Here is to be noted, that when I ſay a Scale of 12 in an Inch, 
you are to underſtanp a part of a Line divided into 10 e. 
qual parts, 12 of which parts would make an Inch; and 
the like is to be underſtood of any other number of equi 
parts whatſoever. %% AR, 


On the ſame ſide of the Rular let be placed a line of Chord 
extended up to go, and numbred as you ſee in the Figure, by 10 
20, 30, Oc. to 90. This Scale will be of good Uſe for man) 

purpoſes; as to divide the circumference of a Circle, and to pro- ue 

tract Angles in ſome Caſes, better than the Protractor. = 
On the other fide of the Rular let be drawn a Diagonal Scale 
of 10 in an Inch, which will be an excellent Scale for long Plots, 
out of which you may very well take the hundredth part of an 
Inch. And this Scale will agree with your Four-pole Chain 

_ exceeding well; for, as your whole Chain contains 1co Links 
ſo each Inch of this Scale contains 100 parts; ſo that out of! 
+406) a aa " yo 


Lib. II. Geometrical Problems, 33 
you may take any number meaſured by your Chain, to a Link, 
and lay it down upon Paper. You may. alfo have half an Inch di- 
vided into 100 parts; which Scale will be of good Uſe alſo to 
lay down a ſmaller Plot. | 8 9 


But if you would have the Scales to be anſwerable to your 
Chain, and to agree with the Diviſions. thereof, then you are to 


take notice, mar | 


10 #10 (25 | 
„ ry 1 2 
1 12 Pole in an Inch i 12 |. 3 
WA Scale of 167 muſt be a 116 . 1 4 in one Inch. 
120. Scale of 20 E 5 
24 N 24 16 
120 | 30 24 
* w w w | „* 


WT hen will each of thoſe parts repreſent a Chain; and if you ſub- 
ivide tlie laſt fingle part into Ten. thoſe parts ſhall repreſent 
= Theſe Scales, alſo the lines of Numbers, Signs, and Tangents, 
nd reducing Scale hereafter mentioned, may very conveniently 
e placed on the Index of the Plain Table. 5 


x o uſe with this Scale, you muft provide a pair of neat Com- 
o: aſſes of Braſs, with Steel points, filed very, {mall ; and alſo a neat 
0f Mair of Compaſſes with three points, and Screws to alter the points, 


that you may draw Lines or Circles with black Lead, or any co- 
Wour'd Ink; which will be very neceſſary and convenient in au- 
. 7 5 | I , F t 
Wifying of your Plots after Protract ion. oF 


eee eee 


1 ſeveral ſorts of Cards, and their Diviſions. 


Fig. IV. | 


| IHE Card which I have always uſed in all the Examples in 
7 10,8 the Fourth Book, is that which ig reprepreſented by the out- 

eit Circle of Numbers, where the numbers of Degrees are con- 
ued from 1, to 360, numbered by 1p, 20, 30, 40, &c. to 360. 
Ind this is a good and general Account. 


Scale For the Circumfergntor, becauſe thoſe Inſtruments are (often- | 
2 es) made ſmall, and the Cards in them therefore but little, 


of 31 Wiley uſe to divide thpſe Cards but into 120 Parts or Degrees, each 
rt of them containing three Degrees. And this is reprefented _ 
the Figure by the jnnermoſt Circle of Numbers and ivſſions, 


om I, to 120. 


90o Degrees at the Eaſt and Weſt points, and then wi 


5 1 
Welt, South-Eaſt, and South-Weſt Quarters, And this diviſion i 


34 Geometrical Problems. Lib. II. 
For the manner of Surveying by way of Traverſe, which is an 
excellent way for large Grounds, as Parks, Foreſts, Chaſes, &. 
and indeed for whole Countries) there the Account were beſt 
to be kept by the bearing and diſtance of Places; wich way of 
Surveying is ſhewed at large in the Fourth Book, Then it were 
beſt to have the Card of your Inſtrument divided into four quar: 
ters, divided each into go Degrees, and numbred- from the North 
and South, towards the Eaſt and Weſt, by 10, 20, 30, Oc. to 90 


Degrees, oo Degrees ſtanding at the North and South ＋ and 
the four 


arters of the Card be thus denominated, the North-Eaſt, North. 


of a Card is expreſled in the Figure by the middlemoſt manner of 
Numbring and Dividing, 1 


AMA t i 4 * * * , N 2 
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CHAP, XI. 


r 


of a Field- Book, | 

T will be ſufficient in this place, only to deſcribe the mann ; 
how a Fleld-Book ought to be Ruled, Let the Book contain BW | 
any quantity of Paper, more or leſs, and in what Volume 5 © 
leaſe; but a long Folio is the beſt : Let it be ruled towards th: 7 
eft Margin of every Page, with five lines with red Ink, ſo (hal BW |, 
you have four Columns, In the firſt whereof, you muſt note down 7 
the Degrees cut either by the Index on the Frame of the Table, o WW 7 
elſe by the Needle on the Card of the Circumferentor, or the De 1 


grees of the PeraGor, at every Angle you obſerve. And the ſecond J 
| The manner how a Field-Book ought to be Ruled. ' 


1 Degrees. Minutes Chains, | Links. 
$201] 45 | 16 | oy 


Y 
1 
1 . 
| 
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Column is to note the Minutes or parts of a Degree. For you are 
to note, that every Degree on the Frame of the Table, or in the 
Card of the Circumferentor, is ſuppoſed to be divided into 60 other 


parts, called Minutes, which cannot be expreſſed by reaſon of rhe 
{malneſs of the Inſtruments, and therefore muſt only be eſtimated 


re S, 
r. as your Eye judgeth : Yet if your Inſtrument be large enough, 
th | you may have each Degree divided into three equal parts, ſo (hall 


| every part contain 20 Minutes; or if every Degree be divided into 
four parts, each part will contain 15 Minutes. The other two 
Columns ſerve to note down the lengths meaſured by your Chain, 


U 
þ as the Chains and Links. 2 | 
on Now ſuppoſe, that making any obſervation in the Field, either 


with the Degrees on the Frame of the Table, or with the Circum- 
ferentor, and that obſerving any Angle, (as is hereafter taught) 
you find the Index of the plain Table, or the Needle in the (- 
ermferentor, to cut 326 Degrees, 45 Minutes; theſe 326 Degrees 
muſt be ſet down in the tirſt Column of your Field-Book, und the 
4 Minutes in the ſecond Column, as you ſee here done, Alſo 
it you meaſure any length in the Field with your Chain; as ſup- 
pole ſotne Diſtance meaſured to contain 16 Chairs, 87 Links; 
the 16 Chains muſt be ſet in the third Column, and the 87 Links 
in the fourth Column, under their reſpective Titles, as you ſee 


here done. 
But if you uſe a Card that hath every Q 
0 


adrant thereof divided 


1 into go Degtees, and numbered from North to South, towards 
. Eaſi or 4 then your four Columns will ſonar the four 
ts Quarters of the Card, namely, the — orth-Eaft, South» 
W Weſt, and North-Weſf ; and then you may have two other Co- 
— lumns alſo, one for the Degrees and Minutes, the other for the 


lengths of the Lines: The manner whereof you ſhall ſee in the 


Ol Forrth Book, when we come to ſhew the manner of Surveying by 
. way of Traverſe. | 5 _— - 
on ut the laſt broad Column of the Field-Book here deſcribed, is 


to take notice of Objects as you paſs along, that ſo you may ex- 
preſs them in your Plot in their due Places; as any Houſe, Wind- 
mill, Water-mill, eminent Tree for directing the Road, or 
| ſuch-like: Alſo to write the Names of the Cloſes, or other 
Crounds butting and bounding upon that Survey: Likewiſe to 
make Marks, when you leave one Field and go to another, to 
know where to begin to Protract; with many other things which 
will fall in * way in Practice, which ſhall be explained in the 
wing Book, where the Uſe of the Field-Book is exemplitied at 
arge. EW | Z 
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CHAP; 


6% Gemirical Problems lib. l. 


CHAP. XIL 1 - 
Of Inflruments for reauciug of Plots. 


F OR the reducing of Plots from one Form to another, there 
1 have been divers Inſtruments invented. One that perform- 
eth that Work very well, is a Rular having certain proportional 
Scales thereupon, with a ſliding Vein of Braſs to move from End 
to End thereof. This Inſtrument well made, and the Lines there- 
of fitted to your proportion, will be very eaſy and exact. The 
manner of uſing it, and the way of proportipning of it, ſhall be ; 
| ſhewed hereafter. , This Inſtrument, tho'. it be not general, yet | 
it may be fitted to five or fix ſeveral proportions, which for that 
purpoſe is ſufficient. . „ W 
Another Inſtrument for the performance of the Work, is a Pa- 
rallelogram, the making whereof is well known to the Inſtrument- 
maker. It is general, exact, and of quick Diſpatch: All the dif. 
ficulty is in the neat handling of it, which you will find ſome- 4 


what difficult. 


The End of the Second Book. 
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The Third Boo K. 
| In Two Parts. : 


The ARGUM ENT. 
EIS Third Book is as it were a 
Key to thoſe that follow, the Sub- 
hereof 1s principally Trigo- 
— nometry, or the meafuring of 
angles. Now, foraſmuch as the 


* 


rotracting of Land, and all ſuc h. 


n 
ial Dimenfros, 7s ground- 


ke Timeal aud fuper 


4 the reſolution of Plain Triangles, I hold 


5 ſvenient (before I come to the praflice of Sur 
| eyin , or to ſhew the U fe of any Inſtrument in 
7 fg Heigh ts and Diſtances)to ſay ſomething 
oncerning-PlainT' riangles, (at leaft, fo much as is 
weceſſary for a Suryeyor to know) although that 


fri- 


ea ing Heights and Diſtances, and 


5 
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Subject be Fandled at large by divers 1 Ma. | ; 
een clan already, whoſe Works are extant, 
_ 245. Pitifcus, Snelius, the Lord Napier, Mr. 
Gunter, Mr. Norwood, Mr. Gellibragd, . 8 
Of which Subject / ſpall ii ive a Treatiſe 
extant. \ſhewing, the reſolution of Triangles bith. 
Plain aud S pherical, wth the Application here. ? 
of inthe praffical partsof the Mathematicks,as in 
Geomecry, Aſtronomy, Navigation, Dialling, 
Fortification, &c. Now, becauſe the readief 
way of reſulving Triangles, 1s by Sines, Tan. 
gents, and Logarithms; [have therefore added 
brief Tables for that pur paſe; vis. A Table | 
Sines aud Tangents te erery tenth minute of the 
Quadrant, and a Tale «of Logarithms, from 1, 
to 1000. By which I ables may be reſolved al 
Caſes both in Right. lined and Spherical Trian. 
gles. But in this Place I have made choice ani) 
of ſuch Caſes, and other uſeful Problems, which | 
are of moſt frequent uſe in the Practice of Sur. 
veying, omitting divers others to which. theſe 
Tables are ſubſervient. And of ſuch as I haze 
choice / (in reſped of the brevity of the Tables) 
T have ſhewed how they may alſo be performed 
by the Lines of Artificial Numbers, Sines, and 
Tangents, before ſpoken of in the deſeri tion of 
the Index of the Plain Table in the un Mok, 
and therefore a Surveyor ought in no wiſe® to. be 
_ without them, but ought always, when hes en. 
ployed in Surveying, to have either theſe Li 
or the Tables at hand. 3 
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the Uſe of the Tables, and Lines of Artificial Sines, Tan- 
A 


bs Logarithms, in* the Solution or Dimenſion of Plain 
ſriangles, and in other uſeful Problems pertinent to the Art of 
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Table of SIN Es. 
Efore I come to the menfuration of Triangles, and 
to the performance of other uſeful and neceſſa 
Problems in the Art of Surveying, it will be ne- 
ceſſary to explain and ſhew the Uſe of the Tables 
of Sines, Tangents, and Logarithms following; by 

EDO 15 which Tables, the ſides or angles of right-lined 
© ®.. Triangles, may be readily and exactly meaſured, 
o that in any plain Triangle, if there 
of given, a fourth may be eaſily diſcovered. 


any Free parts tre- 
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of the Quadrant, having over the Hed cher 
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the -and | Minas, you deſire the Sine 0 or * bo 
' of, under D. N. che B grees. under the Letter Dua 
nutes under the letter M. and right againſt it, in the neut Gok 
2 the Sas Hand, apps * Word She, « or Te T3 
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Suppoſe it were required to find the” Sine and 1 of 
D es. Firſt, You muſt ſeek 20 in the firſt Column o i 
le. 0 againſt 20, in the ſecond: oY 
under the word Sine, you ſpall find 9, 534052, which is the Sine 
of 20 Degrees: And in the next Column under Tangent, you l 
find 9, 56107, which is 0 apr of 20 Degrees. 
In the fame manner y the Sine of 30 
bes — — eee . N 
{ge of 50 dep. to be 10.645195 and the angont - 
be 10, 50323. 5 


# 2 


*% 


minutes) in the firſt Column, 
under P. and 30 under M. and aga 
which is the Sin 


grees 30 minute 


aut it youlh 
and 9, 93150, | which 4s the Th 


, 1 . 
1 
. 


Alſo the Sign of 62 degrees 10 minutes, will be found to be 
9, 946604; and the Tangent 10527738, and the Sine, of 86 de- 
grees 30 minutes, will be 9, 999189, and the Tangent 1721331. 
And in this manner may you find the artificial Sine and Tangent 
of any Num ber of degrees and minutes expreſſed in the Table: 


36690000050000000007/00000060000000 
o 


Any Sine or Tangent being given to fin 11 be 
number of Degrees and Minutes thereunto be- 


longing. 
EE 


JET 9, 866470 be a Sine given, and let it be required to find 
the degree and minute of the Quadrant anſwering thereunto. 
Firſt ſeek in the ſecond amongſt the Sines, for 9, 866470, and a- 
gainſt it (on the left Hand) you ſhall find 47 degrees 20 minutes, 
which is the Arch of the Quadrant anſwering thereunto 
Again, let it be required to find the Arch anſwering to this 
Sine 9, 821264. Having found 9, 821264 in the Second Column 
under the word Sine, againſt it you ſhall find 41 degrees 30 minutes, 
and that is the arch or degree belonging ther eto 


Alſo, if the Tangent 9.60641 were given, the Degrees and mi- 


nutes will he found to be 22 degrees: And 10.47969, will be 
found to be the Tangent of 71 deg, 40 min. . . 


? 
* 


J But in caſe you have a number given which you cannot ex- 
ally find in the Table, you muſt then, inſtead thereof take the 
neareſt in the Table: As if your Number given were 9, 675859, 
if you look in the Table of Sines for this. Number, it cannot be 
found there; but the neareſt thereunto is 9, 676328, which is the 
Sine of 28 degree, 20 minutes, which you muſt take inſtead there- 
of, But theſe Tables being only to every terith minute, are o 
luthcient extent for any thing belonging to Surveying. Thoſe that 
deſire more exactneſs, muſt repair to ſuch Books which have theſe 
Tables at large, of which there are divers in ſeveral Volumes eaſie 


to be had. 
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El | CHAP, 1, ET 
. The Explanation and Uſe of the Table of 


LoGAaRITHMS. 


HE Table of Logarichms following conſiſteth of two Rows 
or Columns, the firſt of which, (namely that towards the 
left Hand, having the word Num. at the Head thereof) containeth 
all abſolute Numbers increaſing by an Unit, from 1 to 1000. 
In the other Columns are placed the Logarithms of thoſe abſo- 
lute Numbers. %% 2 „„ 
By this Table the Logarithm of any abſolute Number under 
1000 may be readily found: Or if any Logarithm, whoſe abſo- 
ſolute Number exceedeth not 1c00, be given, this Table will plain- 
ly diſcover what abſolute Number anſwereth thereunto. The Uſe 
of this Table will appear by the Propoſitions following. 


BFC TITTY 
A Number being given, to find the Logarithm 
i „„ 
L E T it be requited to find out the Logarithm of 223. Firſt 
ſeek 223 in the firſt Column of the Table, under the word 
Num. and againſt it, in the ſecond Column, you ſhall find 2, 348303, 
which is the Logarithm thereof 
Alſo, let it be required to find the Logarithm of 629: If you 


ſeek 629 in the firſt Column, againſt it, in the ſecond, you hall 
find 2,798651, which is the Logarithm thereof. 


SASASAIAMASASASASASS/AASASSSASAA NASAL 
A Logarithm being given, how to find the al. 
ſolute Number thereunto belonging, 


ET 2,731589, be a Logarithm given, whoſe abſolute Number 
you may require. You muſt firſt ſeek this Number in the 
ſecond Column of the Table, under the word Logarithm, again 
which you ſhall find 539, which is the abſolute Number anſwering 
to that Logaritlim. : „„ 1 
J But in this Table, as in the Table of Sines, if you cannot find 
the direct Logarithm which you look for in the Table, yo! 
muſt take the neareſt thereunto. | _ 
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Num. Logarith. | — | Logaarith. - | Num. | Logarith. | 
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154 2,1875217 204 2, 09630 254 | 22494834 
155 2,190332 205 [2311754 255 | 22496540 | 
156 2,193 125 206 2, 3 13 867 2562.408239 
1571.195899 207 253 15970 257 2,4099333 
158 2, 198657 208 2, 3 18063 2538 [2541619 | 
159 24201397 209 2, 210146 249 | 2,4132999 
160 25204119 Le 210 2,3 22219 260 2,4149733 
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55 CHAP. III. | - e 
| The Uſe of the Tables of Sines, Tangents, 
and Logarithms, in the reſolving of plain 
NTT. | 135 . 


DD Efore I come to ſhew how the Quantity of the fides and an- 
ples of wy Triangle may be found, by help of the former 
1 


Tables, it will hel 
ſiderations and Theorems, as Neceſſaries thereunto. 
1. A Triangle is a figure conſiſting of three ſides, and three angles, 
r | 3 
2. Any two ſides of a Triangle are called the ſides of the angle 
comprehended by them; as the ſides CB and AB are the ſides 
containing the angle CB A. 5 1 
3. The meaſure of an Angle is the Quantity of an arch of a Cir- 
cle deſcribed on the angular Point, and cutting both the contain. 
ing ſides of the ſame angle; as in the Triangle A HE following, 
the arch CB is the meaſure of the angle at A; the arch K D 1; 
the meaſure of the angle at the E; and the arch F G is the mes 
ſure of the angle at H. Each of theſe arches are deſcribed on the 
angular Points A, H, E, and cut the containing fides thereof. 
4. A Degree is the 360th part of any Circle: Therefore 

5. A Semi-circle containeth 180 Degrees: And, 

6. A Quadrant containeth go Degrees. | = 

7. The complement of an Angle leſs than a Quadrant, is fo much 
as that Angle wanteth of go Degrees : As if the Angle HAE 
ſhould contain 50 Degrees, the Complement thereof would be 40 
Degrees; For if you take 50 from 90, there will remain 40. 5 

8. The ſupplement of an. Angle to a Semi-circle, is the remain- 
der thereof to 180 Degree. „„ 

9. An Angle is either Right, Acute, or Obtuſe. 

10. A Rig bt angle is that whoſe meaſure is a Quadrant. 

11. An Acute angle is leſs than a Right- angle. 

12. An Obtuſe angle is greater than a Right- angle. 

13. A Triangle is either Right-angled or Oblique-angletdt. 
14. A Right-angled Triangle is that which hath one right-angle, 
(or an angle containing juſt go Degrees); as the Triangle (Vg. 2.) 
AH E is right-angled at E, the angle at E being 90 Degrees. 
15. In every right-angled Triangle, that fide which ſubtendeth 
(or lieth oppoſite to) the right-angle, is called the Hyporenuſal: 

And of the other two ſides, the one is called Perpendicular, and 
the other the Baſe, at pleaſure ; but moſt commonly the ſhorter 1s 
called the Perpendicular, and the longer is called the Baſe. So 


convenient, tirſt, to deliver theſe following Con- 
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in the former Triangle, the ſide A H is the Hyporenuſal, HE the 
Baſe, and A E the Perpendicular. OO 
16. In every right-angled Triangle, if you have one of the acute 
angles given, the other 1s alſo given, it being the complement 
thereof to 90 Degrees. And in the Triangle A H E, ſuppoſe there 
were given the Angle A HE 40 Degrees, then by conſequence the 
Angle HAE muſt he 50 Degrees, which is the complement of 
the other to 90 Degrees, Sr 
1. the three Angles of any right-lined Triangle whatſoever, 
are equal to two right-angles, or to 180 Degrees; ſo that if inany 
right-lined Triangle you haye any two of the Angles given, you 
have the third angle alſo given, it being the Supplement of tlie 
other two tolSo Degrees 55 
So in this Triangle A B C (Ig. 3.) if there were given the 
angle B A C, 30 degrees, and the Angle A CB, 130 degrees, 
I ſay, by conſequence, there is alſo given the third Angle A B C, 
20 degrees, it being the ee of the other two toſ8o deg. 
For, the two given Angles, A 30, and C 130 degrees, being ad- 
ded together, make 160 deg. which being taken from 180 deg, 
there remain 20 deg. the quantity of the third Angle ABC 
18. In all plain Triangles whatſoever, the ſides are in propor- 
tion one to another, as the Sines of the Angles oppoſite to thoſs 
ſides, So in the Triangle A B C. the Sine of the Angle A CB, 
is in ſuch proportion to the fide A B, which is oppoſite to it, as 
the Sine of the angle CA B is to the fide BC, which is oppoſite 
to that angle; or, as the Sine of the Angle A BC, is to the oppo- 
ine ; RR OT SI. 


+ 


ee e eee e e 


EEE Þ p ay Ve 3 | 8 fs : ; Ps: 5 
Containing the Doctrine of the Dimen fron of right- 
lined Triangles, whether Right angled, or Ob- 
lique- angled, and the ſeveral Caſes therein re- 

| ſolved both by Tables, and alſo by Lines of 
Artificial Numbers, Sines, and Tangents. 
FJ Aving, in the foregoirig Chapters of this Book, explained and 
ſhewed the Uſe of the Tables of Sines and Logarithms, and 
alſo delivered divers neceſſary Theorems relating to the menſura- 
tion of plain Triangles, I come now to ſhew how a plain Triangle 
may be reſolved; that is, by having any three of the ſix parts of 
2 plain Triangle given, to find a fourth, both by the Tables of 
as 5 | . EY 8 Sine 


* 


5 
\ * 


following) find the fide C A, which is the 
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Sines and Logarithms, and alſo by the Lines of Artificial Number, 


Sines, and Tangents, on the Index of your Table; ſo that when 
our Tables are not ready at Hand, you may make uſe of theſe 
ines, which will ſufficicntly ſupply the want of them, as I be. 

fore intimated. T- 8 


4 In all the Caſes following J have made uſe but of two Tri. 
angles for Examples, one Right-angled, and the other Oblique. 


angled : But in either of them I have expreſſed all the Varieties 


that are neceſſary ; ſo that three parts being given in any of them, 
a fourth may be found at pleaſure. 


The ſeveral Caſes of a right-angled Triangle will beſt appear 
when they are employed in the taking of Heights, as is ſhewed in 
the next Book; and the Oblique-angled Triangle for the taking of 
Diſtances, there alfo taught: So that if the line C A, in the right- 
angled Triangle CAB (Ig. 1.) a Tree, Tower, or Steeple, and 
that you would know the Height thereof, you muſt obſerve with 
your Inſtrument, the Angle CB A, and meaſure the Diſtance BA; 
ſo have you in the right-angled Triangle ABC, the Baſe AB, 
and the angle at the Baſe CB A: Then may you (by the firſt Caſe 

Hei ht of the thing re. 
quired ; namely, the length of the Line CA, be it Tree, Steeple, 
or other Object. 3 | | 1 


Of Right-angled plain TRIANGLES. | 


CASE  -- 


In a Right-angled plain Triangle, the Baſe, and 


the Angle at the Baſe, being given, to find the 
Perpendicular. mn 


1 N the . Triangle ABC (Ag. 1.) there is given the 
Baſe thereof, B A, 400 Feet, and he 15 le at the Baſe CBA, 
30 deg. and it is required to find the. Perpendicular CA. 


Now, Becauſe the angle CB A is given 30 deg. the angle BCA 
is alſo given 60 deg. it being the complement of the other to 90 


deg. and therefore the angle BCA is 60 deg. Then to find the 
Perpendicular C A, the proportion is, „ 


5 . 
_” 
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n e Side 8 1 460 For geg 9) 
T the 2 of the angle CBA, 30 d whi 


fecond and thir Numbers added— —— 2 


* — SEAT 3 8 


The WO? bisl Nos 
ind har is the ef 


obſerve this for a general Eule, wits To gd the fend 
rs tg gerbe, and A the fm 0 them to. fubtra® the - 


bird Term or Number.) and from the fun 
12,3015 is ſubtraBed 9,93: 5255 FAN ORs 
phich is the yp ag 


arithm 0, 


* 


4 ;. - 


#4 


L Lp * 14 % 1 
$49 * TRY * 3 3 
1 1 ©? - 
wi; ” * 5 
, 


= bo 


| | 70 x 8 
805 Ds Mo * oy 
* . 25 


N 


allowing, as will . 1 


% : : * 
* 1 F* , 
* | is L 
% . Fit G 3 1 * 4 
2 Wet: br bY g 
* : 4 


Theſe kind” of Propartiom oug bel = 
lie Lines of a of Proper Bag a Tags ee on wy Ih-. 3 | 


lex of your” Table, or any other Scale, and exa& enough for an | : OY 
ordinary occaſion, But before We ſhew, how to uſe theſe Lines, = 


t is convenient to ſpeak of 'reatling| or numbering on them; and. 9 

rſt on the lige of Numbers, From the Lefi-hand to the e ww 

and are Diviſions of the longer ſort numbered 1, 2, 3, 4, 5,5 7,0, 9. —_— 

» 2, 3, 4» J, 6,7 8, 9, 1. So that the Beginning, End, and Middle are "+. 

| ww 1 And whatſoever Value is ſet on the firſt I, the ſecond. 4 
„1 10 times 0 meh; and laft 5 an 10⁰ tines . 

oi And hatſoever Valus in et on the middle 1, the fame i | e I 


firſt 
the } middle 1. That i is, if the firſt 1 be _ one, then ſhall 
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Value is ſet on the numbered Diviſions immediately following, 


moſt 
2h - | two, 
they 3  immediarly following it, be called 5 fur And if th 
Occ. . | Oe. 

firſt x | be called Io, 6 the : immediately bi it, ſhal 
Ge. . : ] 
| b ee / ( 2 | 
be called <P"; And ſo ene firſt I be called 100, then the 2 { ; 
y 3 7.4 f 
4 OC * 3 I 5 Al t 
| . | 200, fi 
mesa following it, ſhall be called 7000 and ſo on. A / 
in like manner, if the middlemoſt 1, be called ten, (which is when tl 
the firſt x is called one) then the G immediately following the y 
; 5 | Ge. | * | I 4 
| | 4 C twenty, / | 85 2 at, 
middlemoſt r, is called, ane © And if the middlemoſt! y 
| orty, Ec. | | 2 
is called 100 (which is when the firſt 1 I is called ten) then the WW 5 
2 | } | þ 00 . e. 
; L my following the middlemoſ I, is called :? 5 25 Ge on 
Cc. he C. 1 
pl: 
Secondlh, Between every two of theſe feured Diviſions are 10, 2 
(ſhorter * 4 the primary or figur'd ones) and called Seconday al 
Divifions. And the Value of any Secondary, is juſt th part of 3 
the 


that primary one which imme rd it: So if 2 primary 


| hundreds, Ty 
Diviſion be valued 1 £ the ſecondary ones „ immediah 
units, - 


od 


following it, re Suns 85 80 if the primary Diviſions were 
roth parts. oz 


10 ndreds, 
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1" „„ yur. 
dere E then the fifth or longeſt Diviſion between 3 and 4, 
units, 5 | | 


ſignifies < 35 C „ 3 


La 5. Between theſe Secondary Diviſions are other ſhorter ones, 
called Tertiary z in ſome Places 10 between two ſecondary ones 
(as thoſe immedi 


he 


ately following the middle Figures); and in this 
Place the Value of the tertiary ones are each Zth of the Value of the 
preceeding ſecondary ; and in ſome places 5 between every ſecon- 


; dary (as thoſe immediately following the latter Figure of 2): And 
here the Value of n ones are ths of the Values of 
** the preceeding ſecondary And ſo if we imagine ofie fingle Divi- 


ſion between each of theſe laſt tertiary ones, every one of them 
will be zth of their ſecondary ones. In ſome Places between the 


of a Degree; and where there are ¶ 40 each ſignifies 715 Min. 
| 2 ? > 30 


Vere 


of a Degree. The ſecondary Diviſions from 10 upwards (where 
they are in Number 10 between their primary) fignify whole De- 
grees; and the tertiary ones between them, denote parts of a De- 


Where 


* 


4 | | | : : . 


reds, 


8 TRIGONOMETRY. Lib. III. 
Weh cre there are but five ſecondary Diviſions (as ſometimes 
there are no more between 70 and 80) each Diviſion denotes two 
Degrees. 3 | EI 
Between Zo and 90, there generally is only one Diviſion, which 
is the 85th Degree. „ 5 
The Line of Tangente begins as the Line of Sines doth, and 
goes on to 45 Degrees; the Degrees above 45 are ſupplied by thoſe 
below 45, and and uſually numbered backwards. The Places here 
are fix d, as on the Sines, and have not changeable Values, as on 
the Number. En 
For, as in the preceeding Example, the proportion was 

As the'Sine of the Angle BCA, 6o degrees, 

is to the Logarithm of the ſide B A, 400 F eet; 

So is the Sine of the angle CBA, 30 degrees, 

to the Logarithm of the fide A C 231 Feet fere. 


— 


| Therefore, if you ſet one foot of your Compaſſes at 60 degrees 
in the line of Sines, and extend the other foot to 460 in the line 
of Numbers; the ſame extent of the Compaſſes will reach from 
the Sine of 30 degrees to almoſt 231 in the line of Numbers, which 
is the length of the ſide A C, which was required, 
Or rather thus: Extend the Compaſſes from the Sine of 60 de. 
grees, to the Sine of 3o degrees in the line of Sines; the ſame 
extent will alſo reach from 400, in the line of Numbers, to almoſt 
231, as before, 3 . 
And thus, by theſe Artificial Lines, the Work is much abbreviated, 
there being need neither of Pen, Ink, Paper, or Tables, but only talt 
5 1 And for the working by theſe Artifici! Sul 
ines, this is 5 + N 3 


A General RVULl x. 


If you ſet one foot of the Compaſſes in the firſt term of the 
Proportion, and extend the other to the ſecond term, the ſame ex- 
tent ſhall reach the ſame way, either upwards or downwards; from 
the third term in the Proportion, to he fourth proportional Num- 
ber ſought. 5 . . 

| | : . 
If you ſet one foot in the firſt term, and extend the other to the 
third term, the ſame extent ſhall reach from the ſecond term to 
the fourth alſo. „ 
And here we are to obſerye not to croſs the Lines, as in the firſ 
Example was required, if it might be conveniently avoided. 


, ; 21 4 N 
TH : 
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re Baſe, and the Angle at the Baſe being gi- 
| ven, to find the Hypotenuſal. —- 


before) the Baſe AB, 400 Foot, and the angle A BC, 30 de- 
orces, and let it be required to find the Hypotenuſal B C. | 
Now, becauſe the Angle CB A is given, the other Angle BCA 
is alſo given, and the Proportion is, | 


JN the ſame Triarigle AB CC 1.) let there be given (as 


As the Sine of tlie angle BCA bo degrees, 9,9373531 


- tan Logarithm of the fide B A, 400 Feet, 2,602059 
So is the Side of the angle C A B, go degrees, 10,000000 


| ——_— —— 


| (the ſum of the ſecond and third Numbers added) 12,602959 
(the firſt Number ſubtracted from the fum,) 9,937531 


to the Logarithm of the ſide B C, which is 2664328 


The neareſt abſolute Number anſwering to this Logarithm, is 
462, and ſo many Feet is the Hypotenuſal B C6 

This Work may be ſomewhat abbreviated, and ſo may all 
others of this kind, where the [Radius] or Sine of 90 degrees is 
ingredient ; for, the Sine of go degrees canſiſting of 10, and cer- 
tan Cyphers, neither increaſeth by Addition, nor decreaſeth by 
Subtraction, more than by the Unit. Wherefore, when the Radius 
Wor the Sine of go is to be ſet down, you may add the Unit onl 
W to the number next it, as I have here done, and then will the Wor 
of this ſecond Caſe ſtand thus; 


— 


As the Sine of the angle B CA 60 degrees, | 9.937331 
is to the Logarithin of the ſide B C 400, 125602059 
So is the Sine of the angle CAB go de — — 


To the Logarithm of the ſide B C, Wich is— 2.664528 


exactly agreeing with the former. And here you ſee, that in the 
Wilt manner of working there are ſix lines of Figures uſed, and in 
this but three: but it is my Cuſtom to render things plain at firſt} 
and uſe Abbreviations afterwards. 5 


By the Lines of Sines and Numbers. 
The manner of work is altogether the ſame with that of the 
he vrmer Caſe : For the proportion being, 
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As the ſine of the ang hs BCA 60 degrees 
is to the length X the fide B A 400 foot, 


So is the Sine of the angle CAB 9 degrees 
to the length of the fide C B 462 3 therefore 


Extend the Compaſſes from the Sine of 60 degrees to the Sine 
of 90 degrees, the ſame extent will allo reach from 400 to 462, 5 


before. 
e A E. „III. 


The H lem and Angle at the Baſe bein 
given, to find the Perpendicular. 


N the ſame Triangle, (Ig. 1.) let there be given the Hyp otenu- 

ſal B C 462 Feet, and the angle at the Baſe C 2 A 30 greez 
to find the Perpendicular 9 

The angleC AB is a right-angle, or 90 degrees; and therefore 


the Proportion is, 


As the Sine of the angle C A B 90 degrees,  19,00000 
is to the Logs of the ſide B 8 42, sdb 
So is the Sine of the angle CBA 30 degrees, | ; 


to the Logarithm gf the Gde CA. 105 | uk n 


The number anſwering this e is 233 ere, aud that l 
the length of the fide C A in Feet. putty 

Here the Work js ſomewhat abbreviated, for the angle 
being a right-angle, and being the firſt term, when the fecond and 
third terras are added rogether, the firſt is cally ſubtracted from it 
by cancelling the figure next your Left-hand, as you ſee in the Ex 
ample: And fo the reſt of that number is the Logarithm of the 


number ſought. 


By the lines of Sines and Numbers, 
Extend the Compaſſes from the. Sine 5 Fon o degrees,” 1 be _e 


of 30 degrees, the ſame extent wall reach ak wel 2575 3 and 


that is the fide C A. 


ine 
and 


oy 


een : * 
h 


0 


ng 
c As E IV. 


The. H ks and. Angle 4 the Baſe being 
055 given, to find = E Bafe 


E T there be given in the e Triangle, (Me. x. cheHy- 
potenuſal B C 462, and the angle at the Baſe e BA 30 deg. 
chen by conſequence *he angle B CA muſt be 60 deg. the comple- 


_ of the other to go. How o find the ſide B A, the proportion 


* 
5 „ 
bi — 
x * 
» 
* Fi 
I | , 


. the sine of the angle CAB go degrees,” '  16,000000 

is to the Hypotenuſal BC 462 2,664642 

Sol is the the Sine of the angle. B CA 60 1 9,9373531 
to the 1 of the Baſe B A,. . | x2,602173 


The neareſt number anſwering to 2, 605 173, is che Logarithm : 
of 1 and ſo long is the Baſe B A. 


B. By the lines of Sines and Numbers. 


Extend the 7 Goin the Sine of 90 to the Sirie of 60, 


the ſame Extent will | fe 62 chi 1 the aleng 1 
of the Baſe B A. 8 . N 4 a . 5 | 


CASE V. 


The Tegen, and Angle at the Baſe being 
Zeiven, to find: the H. Iypotenuſal. 
F the Nependt ehr CA 0 fg. > be given 231, and the angle 


at the Baſe CBA 30 de ces, the Hypotenuſal 30 
found thus : For, $4.6» * * — 
As the Sine of the angle © B A, 30 Rats 1 
is to the Log Logar« of the endicular CA 2 I, 19, 3636 12 
$04 is the Sine of 1 the N 1 B 90 d Ages 10 ,0c 50QO 
to the'Logarichm of the Hypotenuſal BC, 9 664642 
0 Here, becauſe the angle CAB * right le or go deg. 
and comes in the t place, I therefore Fu put an unite 
before the ſecond term, and n that ſecond term ſubtra® 
the firſt term, and the remainder is 2,664642 : The abſolute 
e nn * is 462, the fide BC. 3 B 
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By the lines of Sines and Numbers. 


"Wit The diſtance between the Sine of 30 degrees an} * degrees 
i | will be equal to the diſtance between 231 and 462 3 J which giveth 
. the ſide required. 


CASE VI. 


r he H ypotenuſal and Perpendicular being given, 
to find the Angle at the * 


N the "OW Triangle (Fg. I.“) there is given the Hypote- 
nuſal BC 462 Feet, and the Perpendicular CA 231 Feet, 
and it is roquired to find the angle' C'B A: the proportion 
is, | 


«®. ® 


As the Logarithm of the Hypotenuſal B C 462; * 2 664642 


is the right-angle B A C go degrees, | +10,000000 
So is to the Logarithm of the Perpendicular 8 A231, 12,36 3612 


to the Sine of the Angle CB A 30 deg. CO 9.698970 
By the Lines and Sines of Numbers, 


Extend the Compaſſes from 462 to 231, the ſame extent wil 
reach from the Sine of 90 degrees to the Sine- of 30 degrees 
which! is the Quantity of the 3 * CB A. ; 


oro To Lian ease neee. 


Of the Oblique-angled plain Triangles 


"CA 85: VII. 


_—_ Having 7 wo Angles and a Side oppoſite 10 ene of 
| them en, to find the fit de oppoſite ite to „the orher. 


24. deg. 20 min. and the angle Q. R S 45 deg. 10 min. and th 
QS 303 Feet, and it is requir d to find the fide Q. R. 


J Here note, that in oblique-angled plain Triangles, as well 
in right-angled, the ſides are in proportion one. to the other, 
as the Sines of the angles oppoſite to thole ſides. Do ths ; 


I N Al Triangle QR S, (Re. +} there is given ad angle as R, 


Lib. III. TRIGONO METRY. 85 
As the Sine of the angle QKS 45 deg. 10 min. g,850745 


js the Logarithm of the fidd QS 303 Feet, 2481443 
So is the Sine of the angle Q R 24 deg 20 min. 9,614944 
(the ſum of the ſecond and third terms) —— 12,096387 
| (the firſt term ſubtracted) - --- 9,850745 
To the Logarithm of the fide QR, 2, 245642 


The neareſt abſolute. number -anſwering to this Logarithm, is. 
76; and ſo, many Feet is the fide QR. =... 


1 


* 


| By the Lines of Sines and Numbers 


The lines of Sines and Numbers will reſolve theſe Triangles. 

dy the ſame manner of Work as before. For, | 
lf you extend the Compaſſes from the Sine of 45 deg. 10 min. 
o 24 deg. 20 min. the ſame extent will reach from 303 to 176, 
he length of the e idee . 

In like manner, if the angle RQ'S, 110 deg, 30 min. and the 
ngle QRS, 45 dogs 10 min. and the ſide QS, 303 Feet, 
zad been given, the fide RS required, the manner of Work had 
een the fame.” Fr, | — : 


As the Sine of the angle QRS, 45 | deg; 10 min, 9.850745 


is to the Logarithm of the ſide Q.S, 303 Feet, 2,491443 
So is, the Sine of RQS 110 deg. 30 min. (or 69 deg. | 


4 30 min. which is the complement of 110 deg. 300 9,9713588 
5 mai ie 186 they) 25 2 
the ſum of the ſecond and third terms) 1 53031 
r (the firſt tert ſubtracted) / 9,8507453 
; to the Logirithm of the fide R 8. e 2.602286 


The abſolute Number anſwering to this Logarithm is 400; and 
mach in ae & e ee, 
In this Caſe, becauſe the angle RQs is more than 90 de- 
grees; you muſt therefore take the 5 thereof to 180 
degrees; ſo 110 deg. 30 min being taken from 180 degrees, 


there remains 69 deg. 30 min. whoſe Sine is the ſame with 
the Sine of 110 deg 30 min. and being uſed inſtead thereof, 

will effect the thing required. And the like is to be done as 
oft as you have an angle greater than 90 degrees. 


2 " 
94 \ 
. 
. 


* 


quired. 
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By the lines of Sines and Numbers. - - 


The Compaſſes being opened;to the Diſtance between the Sine 
of 45 deg. 10 min. and 6g 00 th he fame Diſtance will reach a Iron 


303 to he, as before. 


CASE VIII. 


Tuo Sinks aud an Angle paſs to one of 8 Seu 
being given, 0 n * * _ tte tb the 
other. 


N the ſaine Triangle 4 fo. i let there be given the fide Qs | 

303, and QR 176, together with the angle Q S R, 24 dv 
20 min. and let it be required to find the angle QR 8, the Pro: 
portion is, ST 


As the Logaridhm of the ſide Q R 176, | © 2 224551 

z to the Sine of the Angle QS R, 24 aeg · 50 f min. 961454 
do is the Logarithm of the ſide Qs a. ES? „48140 
de ſum of the ſecond and third 2 = 12 096; 55 
the firſt number ſubtracted from the wy 2624551 


Is 5 


do the Sine of the angle QR S. 5 0 aun 


The neareſt Degree in theſe ſinall Tables ace 5, the Cine 
is 45 deg. 10 min. which is the quantity of the angle Q 8 


By the lines of Sinks and Num TY 


The Diſtance between 176 ond 303 will. be equal to the diſtin 
between 24 deg. 10 min. and 45 deg. 10 min. 

When the ſide oppoſe to the ſought angle is Leſs than the fi 
oppoſite to the given one; the ſought angle is doubtful, and mi 
be either that £ und in the Tables, or its _— to wy de 
"__ both. _ them ms von. ; of 35 a 

pr x 


1 1200 Sides EP; the 7 e e 44 
rhe” given, to find either of x7 other Angle: 
"His Caſe and the former will ſeldom come in uſe in Survef 


ing, becauſe the thing required is an angle, which are on 
e 
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commonly given, they being obſerved by Inſtrument, and there- 
fore in this Place might be . However I will ſhew how 
t they may be reſolved by tlie Tables, and alſo by the proportional 
m Lines, which is as followeth. )) S706. 0 
For performance of this Problem: Suppoſe there were given the 
fide Q S 303 (ig. 4.) and the fide RQ 176, and the Angle com- 
prehended by them, namely the angle R Q.'S 110 deg. 30 min. and 
it were requir'd to find either of the other angle. 
Firſt, Take the ſum and difference of the two given ſides; their 
ſum is 479, and their difference is 127. Then knowing that rhe 
the three angles of all right-lined Triangles are equal to two right- 
grey 180 deg. (by the 17th Theor. of Chap. 3.) therefore the 


angle RQ S being 110 deg. 30 min. if you ſubtract this angle 
from 180 deg, the remainder will be 69 deg 30 min. which is the 
8 ſum of the two unknown angles at R add 8, the half whereof is 34 
ey, deg, 45 min. „ JJ 
The ſide QR ùjñ 
13 The ſum of the ſides © 479 
3 Ihe difference of the ſides _ 
40 The half-ſum of the two unknown angles 34 deg. 45 min. 


The ſum and difterence of the ſides being thus found, and alſo 
the half-ſum of the two unknown angles, the proportion by which 
you mult find the angles ſeverally is, . 


As the Logarithm of the ſum of the ſides, 4799, 2.680333 


37k 8 | | 
ine is to the Log. of the difference of the ſides, 127, 2, 103904 
f. So is the Tangent of the half. ſum of the two un- 2. 8411870 
known angles 34 deg. 45 min. | art 7 
(the ſum of the ſecond and third Numbers) 11.944991 
c (the firſt Number ſubtracted) 2,6803335 
anc to the: Tangent of 10 deg. 25 min. | 9,264656 
y fd Theſe 10 deg. 25 min, being added to the half-ſfum of the two 
' maj unknown angles namely, to 34 deg. 45 min. the ſum will be 45 


deg. Io min. the Quantity of the angle QR S, which is the 
greater angle of the two. Alſo, theſe ro deg. 25 min being ſub- 
trated! from the ſame half-ſam, there remain 24 deg. 20 min. for 
the angle Q'S R, which is the leſſer of the unknown angles: The 
greater angle being always that which is oppoſite to the. greater ſides 
And thus are both the angles found which were fought. .. 


Huy ce lines of Tangentsand Numbers, 
Extend the Compaſſes from the fum of the ſides 479 to tlie dif- 


ferences of the ſides 127; the ſame extent upon the line of Tan- 
gents, will reach from the Tangent of 34 deg. 45 min. (which = 
5 the 


% 


88 


the half-fam of has two 8 e to the ag of 10 3 1 
25 min. and theſe 10 deg. 25 min added to, and ſubtracted from 
the half-ſum, as before is ſhewed, will give the Quantity in} either 
of the two unknown angles. * 
Wen on the Tangents the Diſtance reiicties beyond 4 455 [hen IJ | 

much as | it reaches e muſt be laid from 45 88 ds... 4 


4 - 3 


E be le FR PD a ri hr. Bel od plain 8 an ws " 


ing given, how to ad the FANS; or F the * 4 
eral Content thereof. 
'F Irſt, Add the Fi ſides . and i from the e Kate ſum fub- 4 p 
tract each fide ſeverally, to the end you may have the diffe- 


rence betwixt that half. m. and each de: This done, add the 
Logarithms of the ſaid half-ſum and of thoſe differences roge 
ther: And laſtly, Dividing the ſum of thoſe Logarithms by z, 
Fei on the Logarithm of the eee We or Ares 0 be j 

"Ce 3% d 1 


EAM EE 


Let the Triangle given be A B C, Ces 3000 ades * be E 
ing 20, 13, 11, how much j is the ſu AF content thereof? 
he ſum of the ſides is 44, the alf-ſum is ; ik the differences 1 


* 1 . — ö — N 
lag F/T, 
2 } - 
of — * 3 
- 4 7 
2 —— 2 ” 


| EY Eine OR 
1 7 © dot = 


betwixt each ſide and that half, are 5 95 113 ; wi N umbers rank f 
in this Order followings” = Yo r. 
| The half. ſum, 1 70 » 1 or Na _ 
2 | 0,zorogo | 1 
; The differences, ö r | 
11 | i — , ; WA 


The ſam of the Lo ogarithms. 6 As 
The Area or Content n 66 11 ; 1 


And this Area or ſuperficial Content thus found, is alyays of 
the ſame Nature with the ſides of the Triangle; that is to ſay, if 
the ſides of the Triangle by iven in Feet, then is the content found 
in Feet: Alſo if the ſides he Perches you thall have the Cogrent 
in Perches ; and fo of any other Meaſure whatſoever, [ 
© Other Caſes might be added, but in this place at preſent let theſe 
ſuffice. And bom. I ſhall proceed to ſhew you the farther Uſe of 
theſe Tables and Lines, in the ſolution of divers 1 W 
are of 1 Uſe i in the r 1 en ef 
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al HE Table of Logarithms, or Lihe of Numbers, are 
of ſingular Uſe in caſtiug up the Content of any 
Super ficies, and for Land-meaſurin; Free 
Mr. Gunter hath ' ſeveral Propoſitions, like un 

| LEE which. I will here inſert divers others, which, will 
PRE be of ſpecial Uſe in the Practice of Survoing 
f ſhewing you how they may be wrought both 
e Table of Logarithms, and alſo by the Line of Numbers, on the 
ge of your Inden. e e 


eee eee 
5 Un ROBLE M. FE 5 

he length and breadth of a Right-angled Paral- 

lelogram being given in Perches, to find the 

Content thereof in Perches, 


N the Pargllelogram ABCD, (Ig. 5.) let the length AB be 25 Per- 
ches and the breadth A co 1 720 is, | Pets, and 9 
ts of a Perch, and the content in Perches is required. The 
A , ̃ ⅛ 98 

As 1 Perch is to 12, 8, (the breadth in Perches) 

So is 25 Perches (the length in Perches) 

to 320, (the Cofitent in Perches.) 1 


e 


go | TR 1GONOMETRT. Lib, 0 
iy the Logarithms, — 


The Logarithm of 12, 8'ig — — 1,top 50g 
The Len of 25 iy, — 1,397940 


Their ſum - = 68700 


which is the Logarithm of 320 and ſo many ers . 
contained in the ne B CD. . . 


By the e Nambers,-- 


Extend the Compaſſes from 1 to 12, 8, the ſame extent yi 
reach (the ſame way) dem 25 to 320, the content in Percha, 
before. Fo 8 i 

Or, 


Extend from 1 to 25, it will reach from 12,8 to 320. 
® d „ Wd Wy 


| 0000100000000010000000 00000000400 
EE + Lo 


The length and breadth of a Paral ga h 
ing given in Perches, to Jann we * 
Acres. 


8 o in the ſame W AB being 25 Perches, and i 
12,8 Perches, the proportion 1s, | 


As 160 (the Perches contained i in one 4 Þ 
is to T2, 8, (the breadth in * 

80 is 25 (ii Ay in Ferches) 

"0.2 (the content in . 


Buy the Logarithons. | 


200 


The Logarithm of 160 is 2 
The L rithm of 12,8 „„ « 1 1,107 
The ä ef wil „%% © > Wt” — 


Their ſum „ deen 
1 he Log. of 160 bin ſubtrated, "ny denen 950 


WII 


4 1 


2 * * 
" N * Wy TTY : 
1 6 * * F OT. b 4 
Wet 51 
j 7 * 
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* 
5 


Lib. III. TRTGONYNOMET RT gr 
Vhich is the Loparithm of 2; do that in the Parallelogram AB? 


* 


tained juſt 2 Adres. 


there is con 


Buy the line of Numbers. 


Extend the Compaſſes from 160 (downwards) to 12,8, the 
ſame Extent will reach from 25 (downwards) to 2, he content 


; \ p 
\ 7 '} 4 | | * 1 0 \ . 4 © {4 S 2 * . of N : \ b, 1 0 , 8 
TH AS 1 . N N Wadi >. 4 vid vv. a 
; TR ; , " = \ 
PROB. II. | 


1 By * * 
nit dt 


| | Ae bn owt aol At ea Lal 4 - x: 
The length aud breadth of a Parallelogram be- 


HAP HC 


ing gidem in Chains, to find the Content in 
IN the Parallelogram A B CP, let the length thereof CD be 

= 6 Chains, 25 Links, and the breadth. thereof BD 3 Chains, 
20 Links, to find the content thereof in Acres. The proportion is, 


As-10-is to 3, 20 Links (the breadth) 
So is 6 Chains 29 Links (the length) 
to 2 (to the content in Acres.) 


By the Logarithms. 


The Logarithm of 10 is 1,000000 

| 5 £ 7 . is as | 

The Logarithm of 3, 20 is o, 503149 
The Logarithm of, 6,25 is „ 


140 


111 


$098 Their ſym is — 1,301030 1 


From which r. oooO00 being ſubtracted, there remains o, 301030, 
which is the Logarithm of 23 and fo many Acres are contained 


7 


in the Parallelogram ABCD. TS i; 
In this Operation, and all others of the ſame Kind, where we 

' uſe Chains and Links, we are to ſeek the Log of Chains and Links 
as tho! all were Links, and to leſſen the left-hand Figure og off 
by the Comma) by 2; that is, inſtead of 3 Chains, ao Links, ſeek 
the of 320, which is 2, 505 149; and then leſſening the left- 
hand place by a, it is, 0,505149. Or elſe uſing the Logarithms 
5 leſſening them, in their ſam, leſſen the left · hand place 


o 
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Or, Laſtly, cut off towards the richt hand, of the Number anfwtr. | 


ing to the ſum, 4 1 and thoſe to the. left are Acres. STORY 


TOTES 


0? as R Oo: Bail ee 3 91 518 


. ie Ui 7 


The Baſe 1 J ebend ular of a Triangle being: 


* — "_ 


Siden in Perches, t find the Content in 


Acrer. Eo 8 7 


IN the Triangle ECD 01 6. ) _ al N E F he. 
38 Perches, and 4 tent arts of à Perch and che, Baſe CD. 


75 Perches At to find the content in Acres, this ia tlie proportion, 


St») J\ 4 4 
As 320 is to 38, 4, (abc Perpendicular) WIN 
0 So 1s 75 (the Baſe) _ 
to 9 (the content in Acres.) Sele 8 0 977 HT 


E11, 


16. > ans ty _ A 
06077 5 By ie Logarithms, / b 


The Logarithm of 320 i- 2.505149 


— 


The Logarithm of 38, 4 is 88 bY - =- 1,5843317 


e 
0 


The Logarithm of 75 is » 1,8978067 


| Their ſum is 3, 459392 


From which 3 1887740 being! ſubtracted, 
there remains $, 8.934243 


which is the Lo ebe of of 9; and ſo many Acres are contained 
in the Triangle C D 5 4 


By. the line of N abi 


Extend the Compaſſes from 320 (downwards) to 38, 4, the 
ſame extent will reach (downwards) from 75 to 9, the quantify, 
of Acres in the Triangle contained. | os an 


3 th. 


bee. 5 


wi 


Lib III. P'RIGO) „ re 93 


; it 580. 135 
P R 0 n 1111 


The B aſe and "Perpendicular of a AL 
given in Chains, to Hl? the e ee 
in Acres. N 


E 0 in the former BD © Peptic EF e 9 
Chains, 60 Links, and the Baſe CD 8 75. m to 


find the Content in Acres: The proportion is, 


25 b 


As 20 is to 9, 605 (the perpendicular), 
80 f is 18 73 (the Baſe) to '9 Che an #1 Jo & 


By the Logarichms 
The Logarithm | of 20 is 2 ee 1, 301030 
T he Logarithm of 9, 60 i is =, = 2 5 0985277 
1 he N of 18,75 is = ith Z 4.278801 
r dr Their ſum i is — 27235274 


7 rom which 1, 301030 (the Logar. of 20) being ſubtracted, there 
will remain 0,954242, which is the LOTT of 9, the content 
of the Triangle in Acres. 


= Note, Your Table af Logarithms i in this Book goi ing but to 

1000. you cannot therein find the Logarithm of 19, 75, 
which 1s 1, 273001: wherefore, if (inſtead thereof) you. 
take the Logarithm of 18, 7, (omitting the * Nullen "is 
1, 71842, the Work will de near the ſame; for the 
rithm thereby produced, will. be o, 9 55083, which is the 
_ neareſt. logarithm in your Table to 9, and ſo will produce 
the ſame Effect, as if you had had the Logarithm of 18, 75. 
And thus may you do if your Numbers were greater: As if 

the Baſe of a Triangle were 27 Chains, 81 Links, and the 
| Perpendicular 12 Chains, 94 Links, the Area of that Trian- 
gle will be found to be 12 Acres, as LE the 22 Here 
wrought, may appear, „ 


; > * * - * 
— $ * o 4 * 
* . 3 1 4 Z . b 4 
; 9 2 
4 ? ? & XR $ . - - . 4 : h * - 
: ; N g — 
# * — 2 
| | B b 8 : 
* . 
y - * 
x 
— 
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The Logarithm of 20 is — — — 1, 301030 


The Lo m 27, 7. is is 1.4401 inſtead 27,8----1,444045 
Wal Cet which 5 


I take the 5 
The Logs or 13, 55 is. 1, — Logar. of J tags, 110589 


Their ſum 18— 2,556 135 : Their ſum is — 


From both which ſyb-7 
tract the Lag. of N 
and there remains 


Either of which in your Table, will be found to be the Logs 


rithm of 18 : And W many Acres are contained in ſuch a Triangle: 
Nevertheleſs it is much better to uſe a r Mh Table, {ſuch as 


| Sher ey 8. 


0 


1,25510$ — 2 E = - 22 


By PR line of N amber 


For tlie firſt Triangle, Extend the Compaſſes from 20 (dow 
wards) to 9,60: The fame Extent will reach from 18, 75 (down 
wards) to 9, the content of the Triangle in Acres 


For the ſecond Triangle, — Extend the Compaſſes from 20 
(downwards) to 12, 9 te he fame Extent will reach from 27,81 
ON) to 1 t 


1 
; 


4 7 


content of that 1 in Acres. 


PROP, VI. 


Har avi the length of the Furlong oives, in Pen 
cher, to fiud the breadth of the Acre. 


O if a Furlong ſhould be 30 Perches long, and you woul | 
know what breadth it muſt be to make an a: this is ti BW 


Rule, 
As 30 (the length of the Furlong i in . 
is to 160 Perches, conſtantly 
So is x Acre 


60 3; 5, (the breadth of the Acre i in ache) 


Lib. II. 7 RIGONOMET RY 


By. the Logarithms. 

J 3 WL 5, 
The Logarithri of 30 is 1,6989970 

q The Logarith of 160 is +» «= = = „„ 2,204119 

- The Logaritini of f is = « - «<= = = = ©,000000 

4 ” | The ſum - - - 25204119 


Subtract 1.698970, and there remains - - 30314) 


4 


| a is the Logarithm of 3, 2 that is, 3 Perches, and 2 tenth 
W parts of a Ferch: and fo broad muſt 2 F *urlong be to make it * 


an Acre. 


By the line of Numbers. 


Extend the Compaſſes from 30 to 160, the *J extent will | 
reach the ſame way, from 1 to 3, 20, the breadth of the Acre. - 


i 3 533 4414084144 3635543 l 
| . P R O B. VII. | : 
| The leng th of the Furlong being given in Guns, 
7 find the breadth yg the Acre in Chain- 
_ meaſure. 


8 O if the Furlong be 6 Chains 56 Links long, or, 656 Links, 
| how broad muſt it be to pr an Acre? To perform which, 
: this is the Rule, 


As 656, (the length of the Furlong | in Link) 
"13 to 100000, 4 conſtant Number, 


So is 1 Acre 


to 153 Links, of i 1 Chain 33 Links, (the breadth of 
the Acre in Chain-meaſure,) 


By the Lain. a 
Tne Logatithm of 636 iz — 2.816504 


2 


ul 
th 


The Logarithm of the conſtant Numb. 100000, is 5. 
e — — > ©,000000 


| Their fam | 8.00000 
Prom whack ſubtra& 2 Ar6g0a chere refts, — 2, 193096 


1 VVV . which 


which is the Logalichi of 153, t that Is, I Chain, 53 Links; and 
. ſo broad muſt the F urlong be to make it an e. 


By the Line of N umbers. 


Extend the Compaſſes from 6, 56 (upwards) to 10; the 


fame Extent will reach, the ſame way, from 1 to 1, 53 the breadth 


of the Acte i in Chain-meaſure. 


besessen auge oceans 


p R O B. VIII. 


The i length or breadth any piece of Ground be. 
ing given either in Perches, or Chains ani 
Links, how 10 lay out any ' Quantity of Acres 
ave, retaining AY! rhe ame breadth or 
© length. | 

S Uppoſe H I K L ( fig. . 7.) were a piece of Land, the Side 


whereof from H to K were 9 Chains, 75 Links, and fron 
that ſide I would lay out a Parcel which mould contain 7 Acres; 


how much breadth muſt be ſet off from H and K, towards I | al 


L 2? To perform this, this is the Proportion; 


As 9, 75 (the length or breath given) 

is to 1, 00000, (or 1 Acre) 
o is 7, (the Number of the Acres cequired to be laid out) | 
to 7 Chains, 18 Links (the runs © : 


By the Logarithms. 1 
— 4 5 The Logarithm of ö. 75 is - - — - ns o, 989005 
The Logar. of 1 ,00000 (or I Acre) is '= =  ©,000000 
The ey of h 6. lie. - 0,840 


5 Their ſum the ſame O 0845090 
0,989005 being ſubtradted, there reſts = 085609 


bel is the Logarithm of 7,18, that is, of 5 Chains 18 Link: 


and ſo much being ſet off, or ſtaked out from H-to M, and from 
K to N, and a Hedge, Pale, or Wall, made from M to N, it ſhall 
incloſe the piece of Land 'H MN k, containing Jaſt 7 Acres, 55 
war required. 


Hereof expect more in n laying out Lands. ol oF 


\ 
* 


ib. III 


E 
'® _ 


Lib. tit. 7RIGONOMETRY. 95 
By the line of Numbers. 


inn * 


Ed the Compaſſes Rem 9, 4% (the length ar breadth given) 
to 7, (che quantity of Acres to be ſet out) the ſame Extent will 
reach from 1 Acre to 7, 18; that is, to 7 Chains, 18 Links: And: 
{> much bein ſer from Had K towards I and L., as at M and N. 

the Hedge Me N ſhall ineloſe 4 TRE Wb 7 Acres, 


p 
144 


oroooooooooooooo ooo ooooooooooe | 
DN Lc. P R 0 B. N. 


ae contain, 2 it were 8 ured. —_ a 


Pole or Perth of aua ber Oy oY _ 
[the Former. - 


IE E Plains are in proportion one es” as ate the 
Quadrats (or "7 of ME av A0 Sides: And 
therefore, "© are 4 | 


nd. As. the ſ uare of the Perch, by - Mich t the Land 5 1s to be W 
is to the ſquare of the Perc, * which * was s meaſured. 

So is the Area given | | 

to the Area required. | 


Thus z Suppoſe B C figs 8.) ths à piece of Land; C tins 3 
whe which being Lie hor by a Chain of 18 F oot which is 
the Wood-land Perch) ſhould contain 61 Acres, and 3 tenth parts 

of an Acre; and it were required to find how many Acres” the 
ſame Land would contain, if it had been meaſured by a Chain of 
6 Foot and an half to the Perch, (which 1s a Statute Perch) for 


7 
3 
. 
. 


\ 


ahi ſeveral Countries have their reſpective Cuſtoms; but this Rule i 18 
000 general: To work it, this is the Proportion. 3 

92 4: the Square of 165, a the Perch by which the Land i is to be 
og meaſured) which i is 272, 25, 

003 is to the Square of 18, (the Perch by. which the Land was 


mameeafured) and is 32 4. 
801 is 61 3, (the Quintity as meaſured by the 18 Foot Perch) 


hi to 2 751 27 e. when meaſured by the 1 Perch 
I =, | | 2 


. EL 
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By the Logarithms: 


The 1 of 272, 25 you cannot find in your Table: 

ere e (becauſe. it is the Square of 16,5) Li, your he Logs 
rithm of 16, 5, which. is 1,217484, and it makes 2,434968, Which 

is equal to the Logarithm of 272, 255 and ſo muſt you 40 oe 
the like Caſes. Now to proceed, | 


> The Logarithm of 272, 25 eee 2,434968 
The Logarithm of 324 is 15 on , 2,5105 
"ow — EOS 3, 7 5 Es 3 1,78746 


Their ſum 2,2 4.29800 
The firſt N uber labtracded, chere remains 1,8630 


uch is the Logarithm 4 7 And ſo many Acres would the 
piece of Land have contained 15 it had —_ meaſured a a Chai 
of 165 — Foot 1 in the Perch. 1 | > 1835 


On the contrary, If this Piece being melde by 2 Chain of 16: 
in the Perch, ſhould have contained 73 Acres, and it had been re 
quired to know how many Acres 1t would have contained, had 
it been meaſured by the Chain of 18 Foot in a Perch, the © Operati 


would have been as \ followeths = 6% rs 8 | 
The Logarithm of 324 is | e Fi 643103 

The Logarithm of 36; 97 51 121740 

; The fame n 1 ng 174% 

The Logarithm of 73 is 5 PERS 1,8633% 


Ss 5 Their ſum 3 
Ine firſt Number {ubtralted, there remains f 78776 


; mah is the Logarithm of 61,3, which! is 61 Acres and 3 tent 
parts on an Acre: And ſo much doth the Land: cont, if mer 
1 with an 18 Fast ele, „ 5. | 


By the line of Numhers. 


This. Work (by the Ling of Numbers) is done more « cath 
for here is no need of due of the Feet in the Perches, but 


do thus; 

Fo or he firſt Example, -- —— - Extend the Cale From 16, gt 
18, the fame extent will reach the ſame way from 61, „. to any 
ther Number upon the Line; and from that other Number for 
Perch to 73; which is the Content, when meal ured by a. Stat 
erch. 

. | | . 1 ot 0 Fa 


N 
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For the ſecond Example, - == F dend the Com paſles from 18 


downwards) to 16, 5 , the ſame extent will r . 73 (em, 
OY to a urch nder, and from that 22 h Number, to 


61, 3 and that i is ry 2 if 1 5 be mA by a 8 ph 


HW}; te = 4G 
wh * 5% 5 N "+ . * * 
| a 1 | 2 6 Ae "©: Na” Fw: 


—.— 


% * 
* 


daueereesesessasadas. — LA 83 : S R 1 
The Area r Content IG any Plat Se. Land 7585 


given, (and the Scale luſt or concealed) to. find =_ 
the notes by: which the 6 ame e Plat u Was e Ds. 


JC, 


U E T FR Fizure B (in hi laſt problem) 85 a 1 af: Land 

faid to contain 8 Acres, and you deſire to know by what Scale 

it was plotted. 

Firſt, Take any Scale, (as ſu oſs that of 12 in the Inch) and 

6 caſt up the content of the Plat hay, (as is hereafter taught in the 

T Fourth Book; ) and ſo doing, ſuppoſe you find the ſame Plat to 

contain 11 Acres; and 50 hundreth parts of an Acre, (that is, half 

a an Acre) which ſhould by the Aſſertion be 12 Acres: Now, to IJ 
| find the true Scale by which it was N this 1s 2 e | 
45 tion ; 2 3 


As the quantity of Acres Wund (vis. 11, 5 W 
is to the Square of, 14, the Seale by which * meaſured, 
(viz. 144,)_. - 
So i is the Content Wren wh 9 Acres 8 N 
to 100, the 8. ory of; Sa Sale GET which it was plotted, 8 
(vil. 100 „ AF. "6K 


The Lebe of my * | „„ 1, 60698 


The Logarithm of 144 ü is 5 S 
The e of 9 p ao 


Their 8 3, os 15 1452 | 
The firſt Logar. ſubtraied, there remains 2 2225 54 


which is the Loirithm of 100, the Square Root whereof is 10 ; 3 — 
and that is the Scale by which the Plat was plotted. - - Or, when 4 
95 have found the Logarithm 2 ,000754, you may take the half ol 

ul be _ a of 10 


thereof, which is 1, 000377 which will 
re the Scale . 15 


* 
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By the Line of Numbers. 


Extend tlie Compaſſes from 11, 5 (downwards) to 8, the ſame 
extent will reach from 144 (downwards) to 10, the Scale by which 


the Plat was plotted as before. 


Divers Problems of this Kind might be added, but theſe being ma 
neceſſary, I ſhall trouble the Reader with no more at this time. 


Type Invention of Logarithms, is one of the greateſt Improvement; 
In Mathematicks: But becauſe this Table is ſhort, tho" ſufi; 
ent for a Surveyors Trigonometry; and, becauſe their. ful 
_ Uſe in.caſting up Land, requires more Dire@ions than TI hav 
Room here to give; alſo, becauſe Operations of this Kind an 
.cafily enough calculated by the Pen, I refer you to the Dodrin 
hereafter Taid down. | WS Wh OR 


Te Bud & the Third B. 


— 
%, 
”, 


— 
* 


A : 4 N 
. bh * 
\ f\ ty — vg . 
8 { A 
N , ? 
— — * 


y * 
s 9 92 

5 * = 
C4 * 
1 

** 
p * 


err 


Ta a 
5 Ma 


Inſtruments may eaſily be diſerrntu. and the 
\ Truth of every Example may the better appear. 

Here art alſo divers ways ef - Surveying 9; one 
and the ſame Inſtrument; that , te take 
Plot of 4 Field ſeveral ways, and to Meaſure all 
| kind of Grounds whatſoever, whether Wood- 

land or otber. In the Firſt Part of th# Fourth 


; 
1 
* 


whereby, when-you hade gone” aver jour Work, you 


begin to Protract; and 1f you find your Work 
_ erroneous, you may amend it before you go out of 


ble Leys and 

Meadow-Grounds is thr ſant Lordſhip : 
Alſo bow to Plot Mountainow'and unc Ground; 
with divers other matters and things" pertingns tt 


. + * 
& 
qo Wwe « 
2 * 


* * * 
8, | a « 


by which the Congrutty and Harmony of the ſever al 


„4% take the 


Book you are alſo Taught how to Survey by the + 
Theodolite, or Circumferentor, by way, of 
Traverſe, (as * do: keep their account at Sea) 


may (by examining your Field-Book 45% J knew 
whether you have wrought rtgbt or not, before you 


the Field. And there are alſo added in this Edition 
otber manner of ways of Surveying, both exa# 
and compendious. Here is alſo jbewn bow to tat. 
the Plot of a whole Mannor, to find tbe content 
or quantity thereof, and to tec your account 
in your Field- Book, after thr veſt-gnd maſt _cafit 
manner : With divers Rules; Cautions, 4 Di- 
rections neceſſary to be obſerved in that Work. 
Tou bave alſo in this Book the manner bow to lay 
but ſeveral-Furlongs in Common Fields, 420 
ev incleſe a Lord{hip hing in Common, 400 
to give a particular of all the Arable L 


2 = py 7 ff 5 Ay 


_ — 


Surveying, which would be tov" tedious bot to 
enumerate. 4 The 


The Firſt Parr. Fan 


The 2 and Uſe of the ſeveral. 
| . (before * in the 


77 Practice of 5 N 
© | u R k E F" I N G. 
CHAP. L. 


w The Uſe of the Scale. 


. ang to Zaren in 1 will now — the Uſe, of 
ty them: And firit, of the Scale. The Scale is princi- | 
Y pally _— for the laying down of Lines; for 
f which pur o the ſeveral. Scales of equal Parts are , 
un there abi 1 hh — ſome into leſſer 
T= but all of them into 10 Diviſions apiece; the uſe of all 
them being the ſame. For each Line is die ed into certain equal 
Parts repreſenting 8 Chains. And theſe grand Diviſions are numb- 
red with Arithmetical Fi ures by * Or. to the end of the 
Ruler, upon which the Scales are pp br, bed: And the uppermoſt 
large Diviſion is again divided into 10 other ſmaller Parts, every Part 
containing 10 Line of. your Chain: Rach of which ſmaller Parts, 
you may lr to be again (divided into 10 other W ro- 
dns angle Links of') W Chain. 


1 Any diſtance bein 19 meaſured hy: your Chain, 
ben to lay down the ſame diſtance upon Paper. 


Suppl that : medfuring along a Hedge, or the diftdhce between 
any..two marks or non with your Chain, you find the length 


thereof to contain 5 Chains 60 Links : Now to take this diſtance 
trom your Scale, and lay it down upon Paper, do thus. Firſt, 


„ . f t e, Lib. ir. 


B Firſt, draw a Line, as A B: Then place one Foot of your 


Line A B contain 5 Chains 60 Linas, if you take the di- 
Nance from the Scale of 10 in an nah, WI 
10 at the top thereof in large Figures. 
But if you would have your Line ſhorter, atid yet to con- 
tain Chains 60 Links, then take your diftance from a 
ſmaller Scale as of 48, 16, 20, or 44 in an Inch; fo ſhall 


of the Scales. 


tained, according to ary Scale aſſigned. 


Suppoſe A B were a Line given, and it were required to 


find how many Chains and Links are contained therein, ac- 
cording to the Scale of ro inan Iuch. Take in your Com. 
paſſes the length of the Line A B, and applying it to your 


3 es to reach from five of the 


Line, and allo by any of the other Scales. 


J But 
of Lines 


your Scales, whatfoever Scale you 


not laying down one Line by 
But if you would have:a large Work in a little room, then uſe 


dio uſe a lar Scale, as of 10 of 12 in an Ilnen 
Parallel Lines, one of which is divided and Numbret as the 


ing Scales; with this, Addition, vis. the ſame Diviſions whic repre- 
ſens. tha tens of Rinks, on,. xatth Farts oH the Chain, are Numbred 


25 4.6.8 and, the. uſe. of this Lina is in all reſpects the ſame with 
| thoſe before mentioned; ſb. that 5 Chains 60 Links are taken from 
the. grand Dingſion, Numb. 5, to the ſmall Diviſion Numb. 6. 


** 
8 5 8 
6 A a , 4 
„ : ; 
i * t + * j * 
— 4 7 
7 1 4 5 - 3 \ 
: * 2 & me -, 
* » 8 , 
« 643 0 


7 Compaſſes upon your Scale at the Figure 5, for your five 
Chains, and extend the the other Foot to ſix of the ſmall Di. 

Ic viſions, (which repreſent the 60 Links:) Then fer this 
I diſtance upon the Line dran from A to B. 80 ſhall the 


ich Scale hach' 


tte 5 Chains 66 Links end at C, if taken from the Scale 
J.-D of 12 in an Inch, or at D, by the Scale of 16; or at E, by 
the Scale of 24: Either of which Lines will contain 5 Chains 
60 Links, and be in proportion one to the other as the 
Scales from whence they were taken. And in this manner 
may ny number of Chains and Links be taken from any 


2 4 „ ee bring given, to find bus 
Hains and Links are therein con- 


Scale of 10 in an Inch; you ſhall find: the extent of the 
| kat Diviſions, to (ix 
of the leſſer DiviGans: Wherefore the Line A B contains 
J Chains and. 60 Links, The like muſt be done for any 


here you muſt remember, that in laying down of the lengths 
begin your Work 
with, with the ſame Scale you mult continue it to the end, 
one Scale, and another by another. 


a ſmall Scale, as of 24 or 30 in an Inch: But on the contrary, 
if you would expreſs every ſmall particular, then you were bett 


Kind- of Scale. called a Diagn, oonfiſting of 11 


a 


I_ _ Mg  - oy pw o—_ 
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Lib. IV. Inſtruments in Surveying, 5 
The other 10 Lines are to give the Length when there are any 
odd Links beſides the Tens, and every other of theſe Lines are 
 Number'd at the Ends 2, 4, 6, 8; and thoſe between.them are on- 
ly conceived to be Numb. 1. 3, 5; 7, 9, for. want of Room. 
If by this Scale you would take 5 Chains 64 Links, take from 
the long Line markt 4 at the End, the Diſtance from the grand Di- 
viſion markt 5, to the leſſer Diviſion markt 6, and that will repre- 
ſent 5 Chains 64 Links; and if you would have 7 Chains 59 Links, 
on the long Line markt 9 at the End, take the Diſtance from the 


. grand Diviſion markt 7, to the leſſer Diviſion markt 5, you will 
| na ve the Repreſentative of 7 Chains and 59 Links. i 

And every of tlieſe Diagonals are double, one End being a Scale 
. twice as great as the other: But here we may obſerve, That a Dia- 
3 gonal Scale generally fills up one ſide of a Ruler, and can give us but 
x 2 Sizes of Scales, and therefore, though it be very exact, yet is not 
x ſo general as the preceedgingey 7: pow „1 n, 

g There is yet one kind of Scale, which for Neatneſs, . Eaſe and Diſ- 
| patch, exceeds all thoſe mentioned; its Deſcription and 'Uſe will b& 


in the Appendix. 33 

Upon the Rular there is (beſides the ſeveral Scales of equal parts) 
a Line or Scale of Chords, which is numbred by 10, 20, 30, &c, 
to 90, and this line ſerveth to protract or lay down Angles. But 
in all the practice of Surveying, a Protractor is much more conveni- 
ent; yet for other uſes, this line may be very ſerviceable, and when 
a Protraftor is wanting; it may ſupply that defect. The mannet how 


* 


to uſe it is tuujus. 
3. Howto lay down upon Paper an Angle Cotte 
taining any number of degrees and minutes, 
by the line of Chords. 


Draw a line at pleaſure; as AB, ( Hg. x6.) and from the point 4v 
A, let it be required to protract or lay down an angle of 40 deg, | | 
eo LY nt 
Firſt, extend your 2 upon the line of Chords, from the 

beginning thereof, to 60 degrees always, and with this diſtance ; 
ſetting ons foot upon the point A, with the other deſcribe the arch 
BC: Then with your Compaſſes take 40 degrees 20 minutes (which 
is the quantity of the angle which is to be laid down) out of the 
line of Chords, from the beginning thereof to 40 degrees 20 mi- 
nutes ; then the Compaſſes ſo reſting) if you ſet one foot thereof 
upon B, the other will reach upon the Arch to C: Laſtly, draw the 
line A C, fo the angle CAB ſhall contain 40 degrees 20 minutes. 


£ 


* 
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f 
and then the remainder, or dividing the Angle into any two parts 


95 


- Lines and Arches (which muſt otherwiſe be drawn all over your Px 


convenient; the Uſe whereof is, 


, bred from A towards: B, according to the motion of the Sun, and 


7, 


„ The uf f the ſeveral Lib dv. 


4. Any Angle being given, to find what. number 
of degrees and minutes it containeth. 


Suppoſe CAB ( #ig. 16) were an Angle given, and that it were 
required to find the quantity thereof. Open your Compaſſes (a 

before) to 60 Degrees of your Chord, and placing] one Foot in A, 
with the other .deſcribe the Arch CB: Then take in your Com. 

paſſes the diſtance CB, and meaſuring that extent upon the line of 


Chords, from the beginning thereof, you ſhall find it to reacli to 40 


degrees 20 minutes; which is the quantity of the required Angle. 


any Angle given or required ſhall cantain above 90 Degrees, 
lhe then protract it at twice, by taking firſt the hald lie, 


equal unto it, as if the Angle were 159 Degrees; take 80 and 33 
or 90 and 69 deg, &c. or rather by taking 60 or twice 60 (if 
e Angle be ſo much) and then the Remainder. ES 
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Ab. II. 


( the Uſe of the Protractor. 
A Lihough the chief Uſes of the Protrafor may, be performed by 
the line of Chords laſt ſpoken of, yet for avoiding fuperfluou 


per upon which you eee your Plot) the Fratractor is far more 


1. To lay down upon P aper an Angle of an) 
quantity, ſuppoſe 50 Degrees, 


Firſt, draw a right Line at length, as AB: (Fi 17) then on an 
part . As 2 C, place the Cour of 0 15 5 


rotrattor z in whic 
point alſo fix your Protracting. pin, and turn the Prarractor about 
upon the Center, till the Meridign-lipe or Diameter of the Protrafiv 
(ones in the Deſcription thereof, with E F) lie directly on this line 

B, the Semicircle of the Protr 1 eg upwards, (or from you!) 
then holding with your Left · hand the Protra#or faſt chere, with your 
Proerattiogepin cloſe to the edge of the Semigircle of the Proty after, 
at the diviſion of 50 Degrees, mark the point D with your Pro- 
tracting · pin, and draw the line CD. 80 ſhall the Angle DCA 
contain 50 Degrees. „„ 

Here we may obſerve, that the Protractor here ſpoken of, is nuns 


grecing to the Numbring on the Theodolirez and therefore, as in 
Example, it lays down an Angle, whoſe Angular-point is ex 
7 G2 F 


- 


Lib. IV. Inſtruments in Surveying, 7 
wards the Right · hand. But if the line CB were given, and it were 
required to dra ſome line towards D ©, 7 to the motion of 
the Sun) and the numbring of the Protractor, that ſhall make an Angle 
with CB at C of any afligned Number of Degrees, ſuppoſe 130; 
lay the Center on C, and turn the Protractar about till x 30 fall on 
' CB, and then with your Fre ating pla was the mark D at the be- 
ginning of the Diviſions, and draw DC. $0 ſhall the Angle DCB 
Or rather thus: Subſtract 130 from 180, and of the Remainder 
50 Degrees make an Angle ACD, and then will DCB be 130, 
becauſe both will always make x80, 


"0 Ar ts le being given, to find the quantity 
— * by the Protractou r. 


Suppoſe D CB (Hg. 17) were an Angle given, and that it were 
required to find the quantity thereof by the Protractor. Firſt, y 
muſt apply the Center of the Protractor to the point C, and t 
Meridian line or Diameter thereof directly upon the line DC; then 
ſhall you find the line CB to lie directly under 130 Degrees of the 
Protractor, and ſuch is the quantity of the Angle DCB required; 
but here we are to Obſerve, that the line D C muſt be produced till 
it reach both ways to the Arch of the Protractor, in order to guide 
the laying the Diameter enactly on it. | 
Of the Plain Table, | how to ſet the parts thereof 
together, and make L fit fi or U/e in the Field: 


AJ fe you would make your Table fit for -Uſe in the Field, 
lay the three Boards thereof together, and alſo the ledges 
at each end thereof in their dus places, according ag they are marked. 
Then lay a ſheet of white Paper all over the Table, which muſt 
be ſtretched over all the Boards, by putting on the Frame, Which 
| binds both the Paper to the Boards, and the Boards one to another. 

Then ſcrew the Socket, on the back-fide of the Table, and alſo the 
Box and Needle in its due place, the Meridian line of the Card 
(which is in the Box) lying parallel to the Meridian or Diameter 
of the Table; which Diameter is a right line drawn upon the Ta- 
ble, from the beginning of the degrees through the Center, and ſo to 
the end of the degrees, Then put the Socket upon the hend of the 
. and there ſcrew it : Alfo put the Sights d pen the Index, and 


+ £ " * 
* 


um. lay the Index upon the Table. So is your Inſtrument prepared for 
and uſe as a Plain Table or Theodolite, the difference only being in placing 

s i of the Index: For when you uſe your Inſtrument as a Plain Table, 
t0- 


you may pitch your Center in any part of rhe Table, which oe 
DD a 


8 The Uſe of the ſcoeral Lib. IV. 
Thall think moſt convenient for the bringing on of the Work which 
ou intend'; but if you uſe your Inſtrument as a Theodolite, then 
the Index muſt be turned about upon the Center of the Table; for 
which purpoſe there is a piece of Wire which goes through a ſmall 
hole of Braſs faſtned to the Index, and ſo into the Center, by which 
means the Index keeps his conſtant place, only moving upon the 
Center. | | 

\ Your Inſtrument being thus ordered, you may uſe it either as a 
Plain Table or a Theodolite: But if you would uſe it as a Circumye. 
 rentor, you need only ſcrew the Box and Needle to the Index, and 
both of them to the head of the Staff, with a braſs Screw-pin fitted 
for that Sigh ſo that the Staff being fixed in any place, the In. 


dex and Sights may turn about at pleature without moving of the 
Staff. And now is your Inſtrument a good Circumferentor, nay bet. 
ter then that before deſcribed in the Second Book, 

Alſo, when you have occaſion to meaſure any Altitude, hang 
the Label upon the farther Sight”: And thus are you exactly fitted Ml 
for all occaſions. | |; 
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Eran. Iv. 5 
How to meaſure the quantity of any Angle in the 
Field by the Plain Table, Theodolite, 2d 

Circumferentor : and alſo to obſerve an Ar- 
gle of Altitude. . 


Vo muſt underſtand, that when 1 mention the Plain Tall, 
1 or perform any work thereby, that I mean the Table when 
it is covered with a ſheet of Paper, upon which all Obſervations of 
Angles that are taken upon the Table in the Field, do agree ex . 
actly in Proportion with thoſe of the Field it ſelf, but are not de- 
nominated by their quantities, but by their Symmetry or Proportion, 
Second, when I mention the Theodolite, or work by that Inſtru- 
ment, I do not mean the Theodolite before deſcribed in the 2 Chapter 
of the 2 Book; but I mean the Degrees deſcribed on the Frame of 
the Table, which ſupplies the Uſe thereof. f. 
Thirdly, when I mention or make uſe of the Circumferentor, I 
mean the Index with the Box and Needle ſcrewed to the Staff. 


| © Heving thus given you a ſufficient Deſcription of the ſeveral In 
ftruments and their Parts, I come now to the Uſe 4 them, ſhew- 
ing how any Angle in the Field may be meaſured by any of them. 


2 
3 
4 
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How to obſerve an Angle in the Field by the Plain 
Table, Theodolite and Circumfe- 
ä 2 
L. By the Plain Table. 
Sue oſe E K and KG (Fig, 18) to be Hedges, or two ſides of 
3 Field, — 4 angle EKG, and that it were required to 
draw upon your Table an angle equal thereunto, Faſt place 
your - Inſtrument as near the angular point K as conveniency will 
permit, turning it about, *ill the North- end of the Needle hang di- 
realy over the Flower · de- luce in the Box, and then ſcrew the Ta- 
ble faſt, Then upon your Table, with your Protracting-pin, or 
Compaſs point, aſſign any yu at pleaſure upon the Table, and to 
that point apply the edge of the Index, turning the Index about up- 
on that point, till through the Sights thereof you eſpie a mark ſet up 
near E, but as far from E K as the Inſtrument near K is from EK; 
and then with your Protracting- pin, or Compaſs point, or Black 
lead, draw a line by the ſide of the Index to the aſſigned point upon 
the Table. Then (the Table remaining immoveable) turn the In- 
dex about upon the ſame point, and direct the Sights to a mark ſet 
up at G, or parallel thereto, that is, ſo far diſtant from G K as your 
Inſtrument is placed from K G, and then by the ſide of the Index, 
draw another line to the aſſigned point. So ſhall you have drawn 
upon your Table two lines, which ſhall repreſent the two hedges 
EK and KG; and thoſe lines ſhall include an Angle equal to the 
Angle EK G. And although you-know not the quantity of this 
Angle, yet you may. (by the 1. or 2. Chapters of this Book) find the 
quantity thereof, if there were any need: For'in working by this 
Inſtrument, it is ſufficient only to give the ſymmetry or proportion 
of Angles, and not their quantities, as in working by the Theodvlire 
or Circumferentor it is. Alſo in working by the Plain Table there 
needeth no Protraction at all, for you ſhall have upon your Table 
the true figure of any Angle or Angles which you obſerve in the 
Field, in their true poſitions, WHINE. any farther trouble. 
Here Note, That When I ſay plant your Inſtrument at any An- 
gle, I mean, us near that Xogh as you can conventently come; and 
when I ſay direct to any Mark in any other Angle, I mean, a Mark 
8 up near the Angle equidiſtant from the Hedge with the In- 
rument. | | 


Ix By the Theodolite. 


1 ET it be required to find the Quantity of the Angle EKG 
„by the Theodolite, Place your Inſtrument at K, laying the 
Index on the Diameter thereof ; _ turn the whole * a- 

=. | Cc out, 


10 The Uſe of the ſeveral Lib. IV. 
bout, (the Index till reſting on the Diameter) till througff the 
Sights you eſpie the Mark at E; then ſcrewing the Inſtrument faſt 
there, turn the Index about uponthe Center, till through the Sights 
you eſpie the Mark at G; then note what Degrees (on the Frame 
of the Table) are cut by the Index, which you will find te be 114 
Degrees, and that is the Quantity of the Angle EK V. 
One thing is to be Obſerved, That when you look on the Divi. 
fions of Theodolite, which are on the neareſt edge to you; in ſome 
the Numbers encreaſe towards the left hand, in others towards the 
right: And this is the firſt thing to be obſerved, if you meet with an 
Iaſtrument you never ſaw before. DS * . 
And then ſtanding at the Inſtrument to take your Obſcryarion, if 
the Degrees encreaſe towards the left hand, the fixt Sights ſhall be 
directed along E K the left hand Hedge, it otherwiſe the coatrary. 


III. By the Circumferentor. 
E it were required to find the Quantity of the former Angle E KG 
(Fig. 18) 2 the Circumferentor ; Firſt, place your Inſtrument 
(a8 before) at K, with the Flower-de-luce in the Card towards you; 
then direct your Sights to E, and obſerve what Degrees in the 
Card are cut by the South-end of the Needle, which let be 296: 
Then turning the Inſtrument about upon the Staff (the Flower-de-luce 
always towards you) direct the Sights to G, noting then alſo what 
Degrees are cut by the South. end of the Needle, which ſuppoſe 182. 
This done (always) ſubtract the leſſer number of Degrees out of 
the greater, as in this Example 182 from 296, and the Remainder 
is 114 Degrees; which is the true Quantity of the Angle EKH G. 
Agua, The Inſtrument ſanding at K, and the Sights being directed 
to E, as before, 1 that the South-end of the Needle had cut 
79 Degrees; and then directing the Sights to G, the ſame end of the 
Needle had cut 325 Degrees: Now, If from 325 you ſubſtract 79, 
the Remainder is 246, But becauſe this Remainder 246 is preater 
than 180, you muſt therefore ſubtract 246, the Remainder from 360, 
and there will remain 114, the true Quantity of the inquired' Angle. 
And thus you muſt always do, when the Remainder exceedeth 180 


Degrees. 


J This adding and ſubtracting for the finding of Angles, may 
ſieem tedious to ſome ; but here the Reader may take Notice, 
I bat for quick diſpatch, the Circumſerentor is as good an Inſtru- 
ment as the beſt, For in going round a Field, or in Surveying 
of a whole Mannor, you are not to- take Notice of the Quan- 
_ tity of any Angle, but only to Qbſerve What Degrees the Nee- 
dle cutteth, which in thoſe cafes is ſufficient, as will appear 
hereafter : But in taking of Diſtances by the Circamferentor, it i 
altogether neceſſary, as may appear by the 7 Chapter following; 
and for that reaſon I have here ſhewed how to find an Angle 
by the Circumferentor, and alſo that you might thereby per- 
| _ . 


. 
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— 3 
VV. How to ſet the Index and Label Hori- 


In Hen you have ſcrewed the Index and Sights to the Staff as u 


| 'T He Label which is to be hanged on one of the Sights of the 


2 


ſured at C; then. note what Deg 


ceſſary concluſions incident to Surveying, 


ceive what Congruity and Harmony there is in all the three In- 
ſtruments. 1 Eo | 


And here we are to Obſerve, That the Circumferentor is the on- 


ly Inſtrument proper to the Mappiag of Harbouts, an drawing tte © 


true Poſitions of R Lands, Shoals, Soundings, Cc. nor is it 
ſcarcely poſſible to be done by any other Inſtrumènt; but fuch as 
have a Needle and divided Card, But of this more in the Ap- 


| zontal upon the Staff. 


| Cirtumferentor, before you put the Label upon the Braſs pin 
or Wire, -you muſt hang a Line and Plummet upon that Pin, and 


then put on the Label; then move the Index up and down, *cill the 
| Thred and Plummet hang directly upon a Line which is gaged from 


under the Pin all along the Sight; and then doth the Inſtrument 
ſtand Horizontal of Level, which it muſt always do when you take 
an Altitude therewith. 2 


5 v. Eid b obſerve an Angle of Altitude: 


Circumferentor, (as was intimated in the Deſcription there 
and the Tangent-line on the edge of the Index, is only for the fin 
ing of angles of Altitude, and is therefore only uſeful in taking of 


0 


Heights, and in Surveying of Mountaindus and uneven Grounds, 


The marffler how to obſerve an angle of Altitude by this Label 
and the Tangent-line on the Index, is thus, 6 
Suppoſe CA ( Fig. 19) to be a Tree, Tower or Hill, whoſe 


Height is required. Your Inſtrument being N at B, cxaft- 


ly level, direct the Sights thereof towards C A, and there fix it, 


hanging the Label on the fartheſt Sight, on a Pin for that 4 
x, . 


Then move the Label too and fro along the fide of the In 
through the Sight at the end of the Label, and by the Pin on which 
the Label hangeth, you eſpie the very top of the Object to be mei- 
t C | whi ree of the Tangent- line is cut by 
the Label, which ſuppoſe zo, and that is the ety of the an- 
gle of Altitude, it being equal to the angle CBA. © 


Thus by the Rules in this Chapter delivered, may the true quan» 
tity of any Angle be eaſily taken; and this is the moſt convenient 
_ Uſe to be firſt placed. I will now ſtew how by your feveral la- 


firumeats you may take all manner of Heights and Diftatices, \whe- 
ther acceſſible or inacceſſihle, ſeveral ways, with divers orhier ne- 


. ” 
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CH AP. C mo 
' How to take an Inacceſſible Diſtance at two ſtati- 

ons, by the three fore- mentioned Inſtruments; 
. and firſt by the Plain Table. 


* 


Vo are taught in the laſt Chapter how to make Obſervation of 
1 any Angle in the Field by the ſeveral Inſtruments before men. 
tioned, as the Plain Table, Theoaolite and Circumferentor ; and alſo 
an angle of Altitude by the Index, and the Label thereunto annex. 
ed. I conceive it now convenient to ſhew how all manner of 
Heights and Diſtances may be readily and exactly meaſured ſeve. 
ral ways, whether they be acceſſible or inacceſſible. And firſt of 


— |. ib: 


J You may remember that I formerly intimated, that the mea. 
ſuring of a Height cr Diſtance is only ro refolve a Triangle; 
ſo that when you make any Obſervation either of Height or 
Diſtance, the Obſervation of Angles which you make are 
the Angles of ſome Triangle, and the lines which you mea- 
ſure on the Ground are the fides of the ſame Triangle, and 
theſe are the given parts of the Triangle. | 


The manner how to take a Diſtance by the Plain Table, is thus: 
Suppoſe you were ſtanding in a Field at R, (Hg. 20) and that at 
S were ſome eminent Mark, (as a Tree, Church, Houſe, or ſuch 
like) and that it were required to find the Diſtance between R and s. 

Firſl, place your Table at R, and thereon aſſhigqgany Point at 
pleaſure, unto which Point apply the edge of your Index, turniog it 
about upon that Point, ?till through the Sights you eſpie the mark 

a 8, and draw a line by the ſide of the Index, as RS. 
Then in ſome other convenient place of the Field (as at O) leta 
Staff or other Mark be erected, and the Table remaining as before, 
turn the Index about upon the Point R, *cill through the Sights you 
eſpie the mark at Q, drawing a line by the fide thereof, as RQ; 
ſo have you deſcribed upon your Table an angle equal to the ange 
QRS. Then (with your Chain) meaſure the diſtance QR, which 
let be 176 foot; then take with your Compaſſes 176 out of any 
Scale, and ſet it upon your Table from Reto Q; fo ſhall this point 
Q upon your Table repreſent the mark at Q in the Field, 
This done, ſet up a Staff at R, where your Inſtrument ſtood, and 

remove your Table to Q, laying the Index upon the line QR, and 

holding it faſt there, turn the whole Table about, till through the 

Sights you eſpie the mark ſet up at your former place of ſtanding 

at R; then ſcrew the Table faſt, and lay the Index on the point 

Q, turning it about upon the point Q, till through the Sights you 
„ eſpie 


. 
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eſpie the mark at Sz then draw a line by the fide of the Index 


* 


which will cut the line RS (firſt drawn) in the point 8. 0 
By this means ſhall you have upon yOur Table a Triangle equal to 
the Triangle QRS, the correſpondent ſides and angles thereof be- 
ing proportionally equal with thoſe in the Field, Therefore, if with 
your Compaſſes you take the length of the fide R S, and apply that 
diſtance to the ſame Scale from whence you took the fide QR, you 
ſhall find it to contain 400 Foot, and that is the diſtance berween 
R and 8. Likewiſe, if you rake with your Compaſſes the length 


contain almoſt 303 z and ſo many Foot is the diſtance Q $, 


© In this manner may the diſtance between any two places be 
meaſured, although they be ſo Situated, that by reaſon of Wa- 
ter or other Impediments you cannot approach near uato them. 
And here Note, That when you take your ſecond Station, you 
take it ſo large if the Ground will permit, that the angle & may 
approach to 90 Degrees; for the nearer 8 is to 90 Degrees, the 
more directly will the point of Interſection be found. 


* 


How to take an inacceſſible diſtance at two ſtati- 


Q (Fig. 20) be two Stations, 


Firſt, place your Inſtrument at R, 129 
w 


of the line Qs, and apply it to the ſame Scale, you ſhall find it to 


* 


Having two angles SRQ and RQS given, you have alſo the 
third angle R S O. given, 2 flegrees 20 minutes, it being the com: 
plemeat of the other two to 180 degrees, (by the 17 Chap. of the 
3 Lib.) Then to find the other two fides, the proportion is, 


I. For the ſide Qs; 


As the fine of the angle RSQ, 24 degrees 20 minutes, 

I, to the Logarithm of rhe fide RQ, 176 foot, 

So ĩs the ſine of the angle QRS, 45 degrees 10 minutes, 
to the Logarithm of the ſide Q S, 303 foot, fere. 


II. For the ſide RS; 


As the fine of the angle QRS, 45 degrees 10 minutes, 

zs to the Logarithm of the fide QS, 303 foot, 

' So is the {ine of the angle RQS, r10 deg. 30 min. (or 
69 deg. 30 min.) to the Logarithm of the ſide RS, 

400 foot; which is the diſtance required. 


© I have been larger upon this Particular then I intended, having 
ſufficiently inſiſted thereon bgfore in the Dimenſion of plain 
Triangles; but that the Reader may fully underſtand theſe ne. 
ceſſary concluſions, I have in this Example uſed all the perſpi- 
cuity I could imagine, fo that in the ſubſequent Chapter I may 
be the Briefer ; for this being well underſtood, he may eaſily 
apprehend any of the other at the firſt View. | 5 


lth. 
——_—_— 


4 _— 8 we 


— . — 


| CHAT. Yr. 
How to take an inacceſſible diſtance at two ſlati- 
ons by the Circumterentor. 


L E it be required to find the diſtance from R or Q to S. ( 
20.) Firſt, place your Inſtrument at R, and direct the Sights 
to 8, obſerving what degrecs the South-end of the Needle cutteth, 
which let be 315 deg. 30 min. then turning the Inſtrument about, 
direct the Sights to Q, obſerving what degrees the Needle there 
eutteth, which let be 270 deg. 20 min.; therefore from 315 deg 
zo min. ſubtract 270 deg. 20 min. and there wil] remain 45 deg; 

10 min. which is the quantity of the angle 8 RM. 

Then remove the Inſtrument to Q, and direct the Sights to R, 
the Needle cutting 90 deg. 20 min.; alſo direct the Sights to 5, the 
Needle cutting F 39 deg. 50 min. Now if you ſubtract 90 deg, 20 
min. from 330 deg. 50 min. the remainder is 249 deg. 30 minutes, 
which (becauſe it exceedeth 180 deg,) ſubtract from 366 deg. and 
there remains 110 deg. 30 min. the true quantity of the angle Nas 
- Having 
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Having thus obtained the two augles R Qs and 8 RQ, you muſt 
meaſure ie Stationary diſtance QR 176 ſoot; ſo — 2 
in the Triangle QR S, () the angle R QS, 110 deg. 30 minutes; 

(2) the angle QK 8, 45 deg. ro min. (3) the angle Q'S R 24 deg, 

20 min. the complement of the other two to 180 deg. and (4) the 
Stationary diſtance QR 176 foot, whereby you may find the other 
fides Q. and RS, according to the Doctrine delivered in the fore- | 


going Chapter. + 


Firſt Station at R, degrees cut ard 
0 e (2% 20 


The quantity of the Angle QRS45 10 


. 3 3 339 50 
Second Station at Q,; degrees cut ares | 
Ef. Fr 2 90 20 
Subſtract 249 30 
fromm 360 00 


5 1 The quantity of the Angle R QS no 30 WT 
| | The Stationary diſtance 176 Foot. 


ne. | | 
pl  - Having theſe things given, if you reſolve the Triangle QR S, 
17 you ſhall find the ſide R S to contain 400 Foot, and the fide Q 
ily 30; Foot fere, as in the laſt Chapter. wa 


1 * * Dn n ts. 8 8 


2 _ CHAP. VII 

How to protra# or lay down upon Paper or Parch= 
nent a Diſtance taken, according to the dim 
rections of the two laſt Chapters, by belp of 


s Jour Protractor or line of Chords. 
th, H Aving made Obſervations in the Field by the 7beodelite or Cir- 
ut, 41 camferentor, you are to note down the Quantities of the ſeve« 
ere ral Lines and Angles obſerved in the Field in a Book or Paper, ſo 
2 that chey may be ready at hand when you come to Protracion; 
eg * e LE 8.82 7 p 3 * 

|  . (Suppoſe it were required to draw upon Paper or Falthoard 
R, oy Symmetry or Proportion of the diſtance taken in the laſt 
he apter. | 


Firſt, Upon your Paper draw a Line at length, as RQ, (Fig. 20) 


9 % 
- | then, upon one end thereof, as at R, BY the Center of your Pro- 
tractor, and lay the Meridian line BE F of the Protrador directly 


upon the Line QR; then (becatiſe the angle QR $ is 45 degroes 
4 A 50 ning 
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10 minutes,) therefore againſt 45 degrees 10 minutes of your Pro. 
tractor, make a Mark upon your Paper with your Prozradting- Pig, 
(as is before taught Chop. 2) and draw the Line RS. This done, 
from any Scale, take your Stationary Diſtance R Q_ 1 Foot, and 
ſet it from R to Q: Then upon the point Q (becauſe the Angle 
R Qs contains 110 deg: 30 min.) place the Center of the Protrattor, 
and turn it about till the Line R Q lie directly under 110 degrees, 
Then (at the point E of the Protractor) make a Mark with your 
Protrafing- Pin, and through that point draw the Line Qs, which 
will cut the Line R S in the point 8. Then it you, mealure the 
length of the Lines QS and RS by the ſame Scale from whence 
you took 176 for the Line QR, you ſhall find the Line QS to 
contain 303, and the Line R S to contain 400, exactly agreeing 
with the number found in the laſt Chapter. _ 


* r * al. 


me e—_ 


CHAP. M. A 
How to take the Altitufe of any Tower, Tree, iſ 
Steeple, or the like, (being acceſſuble) by the 


Label and Tangent-Line. 
Hine in the fifth Section of the fourth Chapter of this Book 
ſhewn how to obſerve an Angle of Altitude by the Label and 
Tangent-line, we now come to the farther uſe thereof, in the taking 
of Heights, either Acceſſible or Inacceſſible. | - 
Suppoſe therefore that the Line CA (Fig. 19) were a Tree, 
Tower, Steeple, or other thing, whoſe Height were required, 
WW: | Firſt, place = Inſtrument ut any convenient diſtance from the 
41] Baſe or Foot of the Object to be meaſured, as at B, and there. look» 
| | ing through the Sight of the Label by the Pin, till you eſpie the top 
of the Altitude at C, note what degrees of the Tangent Line: are 
cut by the Label; for that is the quantity of the Angle of Altitude, 
namely, the angle CB A, which ſuppoſe 30 degrees: Then is the 
other angle B CA 60 degrees, it being the Complemeat of the 
former £0 90. degrees.  -Þ 5 3 
Then (with your Chain, or otherwiſe) meaſure the diſtance 
from B (the place of your ſtandin to A, (the foot of the thing 
to be meaſured) which ſuppoſe 308 Poοee 
Then in the Triangle 4 BC there is given (1) the Angle 
CBA zo degrees; (2) the angle BCA 60 degrees; and (3) tho | 
diſtance B A 400 Foot: And it is required to find the fide C A, 
by the x Caſe of Right-angled plain Triangles, . For, 


As the ſine of the angle B CA 60 degrees, 
zs to the Logarithm of the ſide B A 400 Foot, 
So is the ſine of the angle CBA zo degrees, 


| to the Logarithm of the ſide C A. 
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This Proportion being wronght. according to the former direRis 
ons, the fide CA will be found to contain almoſt 2.3: Foot; and 


that is the Height of C A required, ,, 1 


oY Protrat br lay dumm upon Paper the Ob- 
ſervation made in the laſs Chapter. 


Hs drawn a Line upon your Paper, as AB, place the Cen- 
ter of the Protractor upon B: Now (becauſe when ypu made 
your Obſervation at B, the Degrees cut were 30) turn the Pro- 
tractor about, *cill the Line B A lies juſt under 30 Degrees; then 
W (with your Protracting-· pin) make a mark by the edge of your Pro- 
tractor againſt oo degrees, and draw the Line BC, ſo ſhall the 
angle CBA contain 30 degrees. Then, (becauſe the meaſured di- 
ſtance B L was 400 Foot) take 400 from any of your Scales of 
equal you and ſet that diſtance from B to A, and from the point 
A ere& the Perpendicular AC; which Perpendicular being taken 
in your Compaſſes, and meaſured upon the ſame Scale from whenee 
the 400 Foot was taken, you ſhall find it to contain almoſt 231 
Foot: And ſo much is the Altitude C A, as before. | 


——_— men 


—_— 
How to take an inacceſſible Altitude by the Label 


and Tangent- Line. 


FOR the effecting hereof, you muſt make two Obſervations with 

your Inſtrument. Let the Line B C (Fig. 21) repreſent ſome 
Obj=& whoſe Height is required. Firſt, 3 Inſtrument at 
A, and direct the Sights to B, the to of the Object: Noting what 


degrees of the Tangent-Line are cut by the Label, which let be 50 


degrees, the quantity of the angle BA C. Now, becauſe you can- 
not come to mealure the diſtance from A to C, by reaſon of ſome 
River or other impediment lying between A and C, thetefore 
with your Chain, meaſure out from A towards C any number © 
feet, according as the ground will-permit, as from A to D, which 
ſuppoſe to be 200 Foot ; and at D place your Inſtrument again, and 
there Obſerve the quantity of the angle B DC, which ſuppoſe to 
be 64 Degrees, Theſe two angles being known, the two oppoſite 
angles are alſo known: For the angle B A C being o degrees, the 
whole angle ABC muſt be 40 degrees, the Complement of the 
former to 90 degrees: Again, the angle BDC being 64 degrees, 
the angle DB C muſt be the W thereof, namely 26 de. 

= e grees 
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grees. Then if you ſubſtract the angle DBC, 26 degrees from the 
whole angle ABC, 40 degrees, there will remain 14 degrees for 
the angle ABD, by the knowledge whereof you may atrain to the 


Altitude BC; ; for in the Triangle ABD you have given, 


1 The Angle BAD, go degrees; 
2 The Angle ABD, 14 degrees; 
3 The Diftancy, A D, 209 foot. 


which (by the former Directions) will help you to fd the inn 
of the ſide P B, either by the Tables in 5 third Book, or by the 
Lines of Artificial Numbers, Sines and Tangents on the Index of 
your Table, as is formerly taught; the W being, OY 


As the Sine of the Angle A BD, I degrees, 
is to the Logarithm oe the fide A b. 200 foot, 
So is the Sine of the Angle BA D, 50 5 5 ö 
to the Logarithm of the ſide DB: © 


4 at 


which; by working according to he former direction, wil be found 
to be 6 33 Foot. 


Then muſt you make a ſecond 4 in hs 7 eg BC -D, 
which you have given, 


1 The Aogle BDC, 64 degrees; | 
2 The — DBC, 26 degrees; 
3 * ſide D B, 633 Foot, 


And you are to find the ſide of B C, the Altitude required 
Wherefore ſay again, 


As the Sine of the Angle BCD, 90 a . 

is to the Logarithm of the fide D B, 633 foot, 

o is the Sine of the Angle BDC, 64 degrees, 
to the Logarithm of the Altitude BC: 2 


which! according to the former Doctrine, will be found e to be 569 
. the i required. 85 


en 
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n 
the Obſervat ion taken in the laſt 


How to Protratt 
Chapter. 
Aving made obſervation as in the laſt Chapter, and noted down 
- in a Book, or otherwiſe, that the degreescut at'your firſt Sta. 
tion at A (Fig. 21) were 50, and the degrees cut at the ſecond 
Station at D were 64, and that your Stationary diftance A D was 
200 foot, you may immediately find the Altitude BC by Pro- 
traction, thus: : Se 
Firſt, draw a Line, as AC, in which line let A repreſent your 
firſt Station, whereon lay the Center of your Protractor; and make 
the angle BAC to contain 50 deg, (as hath been ſeveral times 
before Beun) and draw the line A B. Then upon the line A C fer 
off the diſtance of Lan two Stations, 200 foot, from A to D: Then 
bring your Protractor to D, (which repreſents your ſecond Station) 
and placing the Center of your Protractor thereupon, ſet off an 
angle of 64 degrees, as BDC, and draw the line DB: Then 
where theſe two lines AB and DB interſect or meet, which is 
in the point B, from that point let fall the Perpendicular B C, the 
length whereof being meaſured upon the fame Scale from hence 
you took the diſtance A D, will give you 569 foot; and that is the 
Altitude of A B, which was required. * 7< 
INE | R nd — .— —⏑—ä LK 


- 


— 188 — 


CH A. XIII. 


How to tale the Diſtance of divers places one 
From another, according ta their true Situa- 
tion, and to make a Map thereof. 2 


Fig. 1. 1 Propoſftion is of good uſe to deſcribe 3» Plana the 
IT moſt eminent places in a Town or City, and to make 
(as it were) a Map thereof. Let ABCDPFFEG be certain eminent 
laces ſituate in ſome Town or City, and let it be required to de- 
ſcribe all thoſe places upon Paper, by which: the Diſtance of any 
of them one from another may E foadity found. I en 
At ſome convenient diſtance from the City or Toun, make 
choice of two convenient places, as K and L, from either of which 
= you may plainly diſcern all the places which you iatend to deſcribe 
ia your Map. Then at one of theſe places (as at K) place your 
Table, and near one of the ſides thereof draw a Line parallel to 


the edge of the Table. In this Line aſſign any point, as K, for 
FTF your 


b . 


the Sight, you ſee your firſt Station at id 
ſo that it alter not ſo long as your work 'continueth. 
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your firſt Station; and laying the Index upon the Line, turn the 


Table about, till through the Sights you eſpie the other place 
which you intend for your ſecond Station; which found, ſcrew 


the Table faſt there. 


Then laying the Index to the point K, turn it about, till through 
the Sights you eſpie your firſt. mark at A, and by the ſide of the 
Index draw the Line AK: Secondly, turn the Index to the ſecond 
mark at B, and draw the Line BK: 7h:irdh, direct your Sights to 
C, and draw the Line CK: Foarthly, direct your Sights to D, and 
draw, the Line DK: Fifthly, dire& the ys to E, and draw 
the Line EK: Sixthly, direct the Sights to F, and draw the Line 


FK: Laſch, direct the Sights to G, and draw the line GK. 80 
have you finiſhed 


our work at your firſt Station. ö 
This done, with your Chain meaſure the Diſtance of your two 
Stations K and L, (in which yo muſt be very exact) which ſup. 
ſe to contain 800 Foot; and removing your Table to L, lay the 
ndex upon the, Line K L, turning the Sm about, till through 
, and there ſcrew it faſt, 


Then laying the Index to the point L, direct your Sights to the 
ſeveral marks as before, namely, to ACB FD EG, and from each 
of thoſe marks draw Lines by the fide of the Index; as AL, CL, 
BL, FL, DL, EL, and GL. So is your work fidifhed at your 
ſecond Station alſo. _ op FOE OM C2, 

Having thus done, firſt obſerve where the Line KA croſſeth the 
Line L A, which is at A, at which point you may draw the Fi. 
gure, or write the name of the thing which it repreſenterh.. Se. 
condly, obſerve where the Line K B croſſeth the Line LB, which is 
at B, at which point write the name of the place as before. Thirdh, 
obſerve where the Lines KC and LC interſect, which is at C, at 


Which point alſo note the place. Fourthly, at the interſection of 
EK D and LD, which is at D, write the name of the place as be- 


fore. Do thus with all the reſt of the places, be they never ſo 
many: So ſhall the ſeveral points of interſection, AB CDE FG, 
upon your Table, repreſent the reſpective places in the Town or 
N ow to know the Diſtance of any of theſe places one from ano 
ther, you muſt take the Diſtance required in your Compaſles, and 
apply it to the ſame Scale by which the Stationary diſtance KL 

was laid down, and it will there ſhew-you the diſtance required, 
And by this means may you make a true and accurate lap of 
from 

J 


any City, Town or Village, from two Towers, or like places, 


whence all Churches, Towers, and other eminent Places may be 
ſeen, ag the Bending of Rivers, Wind. mills, che. s n l 


II. & 


5 , 


Es. 


; 
5 
is 
; 
10 
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II. By the Theodolite. 


Sin the laſt Chapter, make choice of two places, from 
I either of which you may conveniently ſee all thoſe 


places — intend to deſeribe; which two places let be K and 1. 


Then placing the Inſtrument at K, lay the Index on the Diame- 
ter thereof, and turn the whole Inſtrument about, till through the 
back Sights you eſpie your ſecond Station at L: Then fixing the In- 
ſtrument there, direct your Sights to the ſeveral marks ABCD EFG 

obſerving what degrees the Index cutteth when direQed to any of 
the marks intended. As ſuppoſe, your Inſtrument being fixed at 
K, and the Sights directed to A, the Index cuts 83 deg. 30 mi» 
nutes ; at B, 97 deg, 55 minutes; at C, 114 deg, 10 minutes; at 
D, 123 deg. 40 minutes; at E, r34 deg. 35 minutes; at F, 138 
* 30 minutes; and at G, 15; degrees 20 minutes. * 

- Then removing your Inſtrument to L, lay the Index on the Dia- 
meter thereof, and turn it about till through the fore Sights you 


eſpie your former Station at K, as is before taught. Then direct. 
ing the Sights to your firſt mark A, the Index cuts 33 degrees 3 


minutes; at C, 43 degrees 40 minutes; at B, 54 degrees 10 mi- 


nutes; at E, 64 degrees; at D, 73 degrees 20 minutes; at B, 8 


degrees 15 minutes; and at G, 113 degrees 40 minutes 
Theſe ſeveral] Obſervations of the degrees cut by the Index at 


W both Stations ought to be noted in a Book or Paper, together with 
x * Ch ä 4 * 


the Stationary Diſtance, as in this example. 


. ; deg; min! 
6‚„Ll AG. 
| 1B LAs 6 
— " 2» „ 
Firſt Station! D 123 40 
hers ͤ ũł ᷣ 1 
a——_—— "0 
"= ann 5 
Ihe Statzonary Diſtance 800 Foo 
n | A Pare 37 "£3 50 
.... ͤ ( 24 
Second Station R 5 o © + 


P . * 8 2 ; 
* 7 e 15 1 
: of : * . * 
11 9 $. ' , * 
„ N b 1 
wi 
* 


[dy hotly of e able of your Obſervations; you 
n tim Projrat the fame upon Paper z and making a 


— — — — 
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F 
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— 
4H 
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equal Parts anſwerable to the Parts of your Stationary Diſtance, 
you may with your Compaſſes meaſure the Diſtance of any of 
- theſe marks, or places one from another, or from either of your 
Stations. . 1 | 


III. How to Protra## the former Obſervations if 
upon Paper, and to make a Scale to meaſure 
any of the Diſtance. I 


Fig. I. Your Paper or Parchment being provided, draw there. 
I upon a Line at length, and therein aſſign two Points, as 
K and L, repreſenting your two Stations: Then upon your firſt 
Station at K, lay the Center of your Protractor, with the Meridian 
Line thereof (which is noted with E F) directly upon the line KI. 
Then lay the Table of your Obſervations before you; and ſeeing 
that at your firſt Obſervation the Index cut 83 degrees 50 mi- 
nutes, you muſt therefore with your Protracting- pin make a mark 
_ . apainſt 83 degrees 50 minutes of your Protractfor. Again, ſeeing 
he at your ſecond Obſervation the Index cut 97 degrees 55 mi. 
nutes, therefore with your Protracting - pin make a mark upon your 
Paper againſt 97 degrees 55 minutes of your ProtraFor. And 
- thirdly, ſeeing that at your third Obſervation your Index cut 114 
degrees 10 minutes, you muſt likewiſe make a mark againſt 11 
degrees 10 minutes. And thus muſt you do with all the reſt 
our Obſervations, be they never ſo many: Which being done, 
m the Point or Station K, you muſt draw the ſtraight lines KA, 
KB, KC, KD, Cc. | | 3 | 
Then remove your Protractor to L, which fignifies your ſecond 
Station, laying the Meridian Line thereof upon the Line K L; and 
then by your Table nate the A pics of your Obſervations made at 
our ſecond Station, in all reſpects as you did thoſe of your firſt 
tion. So ſhall you find that at the firſt Obſervation at your 
ſecond Station, the Index cut 33 degrees 50 minutes; therefore 
with your Protracting. pin make a mark upon the Paper againſt 
33 degrees 5o minutes of the Protractor. Again, the degrees cut 
at your ſecond Obſervation were 43 degrees 40 minutes; there 
fore make a mark againſt 43 degrees 40 minutes of your Protracte. 
Alſo the degrees cut at your third Obſervation were 54 degrees 
10 minutes, againſt which likewiſe make a mark; dealing with all 
the reſt of your Obſervations in the ſame manner. Then through 
theſe ſeveral Points, from your Station L, draw ſtraight Lines itil 
they interſect thoſe Lines before. drawn from K, which will be 
the Points ABCDEF and G; which Points bear a juſt Proporti- 
on to the marks which you obſerved. 
Now to find the Diſtance of any of theſe marks one from ano- 
ther, you mult. divide a Line into ſuch * Parts, that your Sta- 
tiqpary Diſtance KL may contain 800 of them. Your Scale be. 


1 is | : | ung 
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ing thus made, take in your Compaſſes the Diſtance between any 
5.0 Marks or Places here deſcribed, and apply it to your Scale; 
{o ſhall ic exactly ſhew you the true Diſtance between the two places 

ſo taken, in the ſame parts as the line K L was divided. 
In this manner may you with ſpeed and exactneſs attain the true 
Diitance and Situation of any Mark or Marks far remote, with- 
out approachiog near any of them : And thus in over-grown Land, 
where you can neither go about it, nor meaſure withia it, this 
| Chapter will be of excellent uſe : & Such are the greateſt part of thoſe 
« yaſt Woods in Carolina, this Year ſold to the — „„ 

= *« For, if two Scaffolds be erected at a ſufficient Diſtance from 

one another, higher than the tops of the Trees, and in ſuch places 
« that we can plot their Diſtance, as hereafter taught: Then let 
4 Pikes with Flags be erected at the moſt remarkable bounds of the 
Land then to be Plotted, and let Signals by Waving, and Colours 
« diſtinguiſh them from avs aporher, at — two different Setiogs, 
« T ſay, baving thus prepared things, a Surveyor may Survey and 
= *© Plott ten hookad 13 13 one Daß. And after he hath 
W «© Plotted theſe Obſervations, he may uſe any two of theſe to raiſe 
his Scaffolds at, and ſo proceed through the whole Country. Of 
this ſee more in the Appendix, f | | 


JI might here inſert divers other Caſes concerning the ta- 
king of Heights and Diſtances; as, divers Places lying in 
the ſame right Line, to find their Diſtances; or, part of a 

Diſtance. or Altitude being given, to find the whole, with 
infinite others of that nature: But ſeeing that theſe are hut 
Parts or Branches of what is here already delivered, and 
are rather Problems of Curioſity then Uſe, I will therefore 

| - Paſs them over, and the rather, becauſe theſe being rightly 

- underſtood, the performance of any other will be very eafie, 
But remember always, in taking of inacceſſible Heights and 

Diſtances, as alſo in the Plotting of unpaſſable Grounds, that 
you take always your Stationary diſtance as large as may be. 
And if at any time you be required to take the Altitude of 
a Caſtle, Church or Tree, ſtanding on a Hill; you muſt per- 
form it at two Operations: Fift, by taking the Altitude of 
the Caſtle and Hill together, as one Altitude; and Sasa, 
by taking the Height of the Hill alone: And, then ſubſtra. 
ing the Height of the Hill from the whole Height, the 
Remainder ſhall be the Height of the Caſtle. And here 
note alſo, that in the takings all manner of Altitudes, hn 
ther Acceſſible or Inacceflible, you muſt always add tw the 
8 found, the Height of your Laſtrumeac from dhe 
round. | Ha 12 
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CHAP. XIV. 5 


How to take the true Plot of a Field at one Sta- 
tion taken within the ſame Field, from whence 
Jou may ſee all the Angles: By the Plain 
Table, Theodolite and Circumferentor. 


1. By the Plain Table. 


Fig. 1. 4ving entred upon any Field to Survey thus, your firſt 
work muſt be to ſer up ſome vifible Mark at each An- 
gle thereof, not near but in the very Angle; ] or let one go conti- 
 mally before you to every Angle, holding up a white .Cloath, or 
the like, to direct you: Which being done, make choice of ſome 
convenient place about the middle of the Field, from whence you 
may behold all your Marks, and there place your Table, cover'd 
with a ſheet of Paper, the Needle hanging directly over the Meri. 
dian-line of the Card; (which you muſt always have regard unto, 
eſpecially when you are to Survey many Fields together.) Then 
make a Mark about the middle of your Paper, which ſhall repre. 
ſent that part of the Field where your Table ſtandeth; and laying 
the Index upon this Point, direct your Sights to the ſeveral An- 
gies where you before placed your Marks, and draw Lines by the 
e of the Index upcn the Paper: Then meaſure the ' Diſtance of 
every of theſe marks from your Table, and by your Scale ſet the 
ſame Diſtances upon the Lines drawn upon the Table, making 
ſmall Marks with your Protracting- pin, or Compaſs-point, at the 
end of every of them : Then with Lines being drawn from one 
to another of rheſe Points, you ſhall have upon your Table the ex- 
act Plot of your Field; all the Lines and Angles upon the Table be- 
ing proportional to thoſe of the Field, HT 
AE Bl {ome were to take the Plot of the Field ABCD EP. 
ving plac 


H 


av d'Maiks in the ſeveral Angles thereof, make choice of 
ſome eonvenlent place about the middle of the Field, as at L, from 
whence you may behold al the Marks before placed in the ſeveral 
Angles, dd there place your Table: Then turn your Inſtrument 
abour, ein the Needle hang over the Meridian-line of the Card, 
the North-end of which Line is noted with a Flower-de-luce, and 
is yepteſefited' in this Figure by the line NS. EO 
Tour Table being thus placed, with u ſheet of Paper thereupon, 
make a Mark about the middle of your Table which ſhall repre- 
ſent that place in the Field where your Table ſtandeth: Then, ap- 
plying your Index to this Point, direct the Sights to the firſt mark i 
at A, and the Index reſting. there, draw a Line by the fide thereof 
to ihg Paint I.: Then with your Chain meaſure the diſtance from L, | 


the 


* 
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the place where your Table ſtandeth to A, your firſt Mark, which 
1 to be 3 Chains 10 Links: Then "take 8 Chains 10 Links 
from any Scale, and fer that Diſtance upon the Line upon your Th 
ble from L to A, and at A make a Matk. = - 11 38 


Then directing the Sights to B, the ſecond Mark, draw) Line 
by the fide of your Index as before, and meaſure the Diſtance from 
our Table at L, to your mark at B, which ſuppoſe 8 Chains 75 
Links This Diſtance, mult. be taken from your Scale, and ſet Up- 
on your Table from L to B, and at B make another Mark, 3 
Then directing the Sights to the third mark C, and draw a Line 
by the ſide of the Index, meaſuring, the Diſtance from L to C, which 


3 


7 
442. 


* 


ö ſuppoſe 10 Chains 65 Links: This Diſtance b from your 
= Scale, and applied to your Table from L C, ſhall give you the 


point C, repreſenting your third Mark. 
In this manner you muſt deal with the reſt of the marks at D, 
E and E, and more, if the Field had conſiſted of mote Sides and 
Angles. | JJ © OR 

bh Toh, when you have made Obſervation of all the Marks round 
the Field, and found the Points AB CDE and F upon your Table, 
you muſt draw Lines from one Point to another, till you conclude 
where you firſt began. As, draw a Line from A to B, from B to C, 
from C to D, from D to E, from E to E, and from F to A, where 
you began; then will ABC DEH be the exact Figure of your 
Field, the ſides and Angles of the Figure bearing an exaft 
Proportion to thoſe in the Field: An line NS, in this and the 
following Figures, always repreſenteth the Meridian-linmſG. 


k 


Hg. H. Praca Marks at the ſeveral Angles of the Field as before, 
1 and make choice of ſome convenient place about the mid- 
dle thereof, as L, from whence you may ſee all the Marks, and 
there place your Inſtrument, the Needle hanging directly over the 
= Meridian-line in the Card. 1 . 
= This done, direct your Sights to the firſt mark at A, noting what 
degrees the Index cutteth, which let be 36 degrees 45 minutes: 
Theſe 36 degrees 45 minutes muſt be noted down in your Field- 
book in the firſt and ſecond Columns thereof. Then meaſure the 
diſtance from L, the place of your Inſtrument to A, your firſt mark, 
which let contain 8 Chains 10 Links, Theſe 8 Chains 10 Links 
muſt be placed in the third and fourth Columns of your Field-book, 
as hath been directed in the Deſcription thereof, and as is done in 
Then dire& the Sights to B, your ſecond Mark, and note the 
degrees cut by the Index, which let be 99 degrees 15 minutes, and 
the diſtance LB 8 Chains 75 Links. The 99 * 15 minutes 
0 


muſt be noted in the firſt and ſecond Columns ee Field- book, 
and the 8 Chains 75 Links in the third and fourth Columns, . _ 


28 The He, the euern Abe 1. 
| ben Oe Gur ys ghts 10 C. your knie Mak, and bet its de. 
s cut by the ldes, which Jet be 16} [degrees 15 iminntes, and 
et the Diſtance LC be 10 1 65 140 s.” The 163 es :; 
A 1 s, muſt he noted in the firſt 50 55 nd * Colifihnd f your 
4 and, 8 10 Cbains 55 Links ig the third and fourth FD 

mus there 
hen mu e r Sig ghts toD, your fourth Mark, and” note the 
degree cut by: h ndex, which let be 21= degrees tom St 


q And here you mult note, That in uſing the degrees on the 
11 5 = * is Tablg, fre the Index 15 pa ed 180 de- 
kic at the line NS, {re reſenting always the 

ou le) 


ou muſt then count the degrees backward, 
acoarding as 177 are e on the Frame of the "Tub 


4 * 
tom 190 to 360.) 


then meaſure the ei LD, which h le be 8 Chains 53 Links 
The 712 the muſt be noted in the firſt Column of your Field. 


„and the 8 Chains 83 e in the third and fourth Columns 


1 of. 
„Then direct your Sights to E, the Index cutting 287 degrees 
100 Meh and che Diſtance 15 being 8 C| ains 15 Links. Theſe 


i ed yoo Fielc as "Wy ITY the 287 degrees 15 mi- 
2 in the Numms, and the 8 Chains . Links 
in the third 145 fourth. 
Laſeh, Direct the Shes to F,. your laſt Mark; the Index cutting 
342 degrees, and the Diſtance LF being 9 Chaios 55 Links. Theſe 
muſt 5 noted down in your Field book in all reſpects as the former, 


i 1945 degrees in the firſt Column, and the 6 ins 55 
8 ths x 5 7 and fourt th. Then will your ble id bs $ noted 
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207 377 | 9 
— [Pie Tien] | Faw | | wy 5 T 
0110 5 5 — i 
36 Ie 40 ot 0 

' rn 4. 

2 | 163 4. 15 Fs $ 10 65 f j th 4 
. 4 00 |, 8, i en 
Hof | 287 V Tt 

701-1 7342 le Tok 
At STD TD 5 „% 5 


11) 13; 


172 22 


os Her is little Afrencs Ws 6 F this ah the 
M ot Chap pter., For the Marks b qi ny hy i 
e of the Field, and the Station 45 Dd at 1. ace there 


rument, and curing it about, direct the sights to A, (the 
Flower 
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Hower:defites of the Card being always cow ard vod ul 
end of the Needle cutting 36 degrees 45 minutes, ith — 
the Index of the Theodolite did in the la Chapter hapter; . —— 
the Diſtance from L to A, you will fd dt tos 
Chains 10 Links; which you muſe note down in 
as in the lat Chapter. We 62119 239" 
Then turning the whole Infirument. abvur» "a aL w_ 
Sights to B, the South-end of the Needle cutting 99 x3 mh 
nates, and the diſtance L will contain 8 Chains 75 Links; which 
note down in your Book àlſo. W we v8 
In this manner muſt. you dif ahh! She all the other. Amgles 

CDE and F, and you ſhall find the Southsdnfl of che Needle all 
ways co cut the lane degrees in the Card at the Index the Theo- 
aolite did, and the meaſured Lines LC, LD, L E, andiL, E, will 
be likewiſe che ſame: So that the Table of Geſet vat iond in the laſt 
cn er will ferve to Protract either this or the 1 as 5 


it in che hext Chapter. { ke" | . 4 ty } $26} Nic: 11 11 19 
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Iv. How t0-Protrat. any ee tale 41 
. cording to the former Direct. 


II. Prrſt, draw vpon our Paper or Parclinador Line at length, 
a TE which N che Meridian-line NS id the Figure: 
Then make choice of ſome Point: or other in that Line, which: ſhall 
repreſent your Station or Place of ſtanding in the Field, ab H.: Up. 

on this Point place the Center of your Prorrattor,. ſo that the Meri- 
dam-line EP of the Protractor, may lie directly upon the: 'Meridian- 


line NS of this Figure. | 
Then laying your Field Book before you, and- ſeeing alavut y 
firſt Obſervation at A, the Index of the Theodolice, or the Need le "of 


the Cirtumferentor, cut 36 degrees 45 minutes, you ttiuſt'therefore 
againſt 36 egrees 45 minutes of your Protrattor make a papers 


your Paper. 
2. Seeing the degrees cut it your ſecond Obſervation were: 99 de- - 


orces' 15 migvres, you muſt againſt 99 degrees 15 minutes of your 


Protractor make a Mark upon out Paper. 4 
3. The de Tees” cut at your third Obſervation-were 163 Adgrees 


15 minutes, therefore againſÞ 165 degrees' 15 minutes make: Mark 


upon your Paper. 
4. The degrees cut by the Index or Needle at your fourth Obſer- 


vation being 212 degrees, — 


(4 Now becauſe ata degrees is greater then 180 degrees, you 
muſt therefore turn the — 11 of the Protractor downwards; 
et the Line E F thereof muſt lie directly upon the Meridian- 

ine NS as before: And ſo x muſt always do when the An- 


gls you are to Protract exceedeth 180 degrees.) 


- ou 


7 + 44 
: 180 9 n 
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28 The Uſe of the ſeveral Lib. IV. 
ou muſt againſt 2x2 degrees of the Protraftor make a Mark 
upon your Paper. TL CER, 5 
J. Seeing the degrees cut at your fifth Obſervation were 287 de. 
grees 15 minutes, therefore make a Mark againſt 287 degrees 15 
minutes of the Protractor. 1 oy | | 

Laſtly, the degrees cut at your laſt Obſervation were 342, there. 
fore againſt. 342 degrees of your Protractor make a Mark with your 
Protracting-pin, as before. „ FFF 

Having thus Protracted all the degrees of your ſeveral Obſerva. 
tions, take away your Protractor, and lay ing a Rular to the point L, 
draw obſcure Lines from L through thoſe Points; which Lines will 
be LA, LB, LC, LD, LE, and LF, 1 

This done, you muſt obſerve by your Field. book the length of 

every Line. „% ] 8 

As the line LA at your firſt Obſervation being 8 Chains 10 
Links, therefore 8 Chains 10 Links being taken from your Scale, 
and ſet upon your Paper from L to A, it ſhall give you the point 
A upon your Paper. 22 8 

2. The length of your ſecond Line being 8 Chains 75 Links, you 
muſt take 8 Chains 75 Links from your Scale, and ſet them upon 

your Paper from L to B. . 
3 The line LC being 10 Chains 65 Links, E. muſt therefore 
take 10 Chains 65 Links from your Scale, and ſet them upon your 
Paper. from L to COC. | A 1 Ss a 
And — you deal with all the reſt of the Lines, as LD, 
LE, an . | 5 
Lakhs draw the lines AB, BC, CD, DE, EF, and FA, ſo 
ſhall you have the exact Figure of the Field upon your Paper. 


* 


Oy at a G 12 2 


In theſe four laſt Chapters you are taught how to take the 
Plot of any Field at one Station taken in the midſt thereof, both 
by the Plain Table, Theodolite and Circumferentor, and alſo how 

to Protraſt the ſame. This way of Plotting of a Field is ſel- 
dom or never uſed in Surveying of divers Barcels, but for one 
articular Field whoſe ſides are ſtraight it is as good as any, 
but cannot always be uſed ; ſometimes for ſpoiling of Graſs or 

Corn upon the Ground, . ſometimes for Water, or when the 

ſides are crooked, and other the like Impediments. But divers 

other Varieties will appear in the following Chapter, 
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2 .. cuan + 
Hom to take the Plot of 4 Field at one Station 

taken in any Angle thereof, from whence all the 
other Angles may be ſcen, by the Plain Table, 
Theodolite and Circumferentor. 


| 


I. By the Plain Table. 


Fig. „ Placr your Table in ſome convenient Angle [in the Angle 

not near it] in the Field to be meaſured, and turn it a- 
bout, till the Needle hang directly over the Meridian- line in the 
Card, and there fix it: Then draw a Line parallel to the fide of 
our Table, as NS; in which Line afſiga any Point at pleaſure, as 
H, which ſhall repreſent your Station or Place of ſtanding: Unto 
this Point apply the Index, and direct the Sights to A, and draw a 
Line upon your Paper, as H A, and meaſure the diſtance H A, (as 
was directed before in Chap. 14.) Then direct the Sights to B, 
your ſecond Mark, and there likewiſe draw a Line H B, meaſuring 
the diſtance H B, as was taught in the fore-mentioned Chapter. 

In like manner direct the Sights to CDE F and G, drawing lines 
by the {fide of your Index at every Obſervation, and meaſure with 
your Chain the Diſtance from H (the place where your Inſtrument 
ſtandeth) to the ſeveral Angles of the Field, A, B, , D, E, E and 
G: Which diſtances being taken in your Compaſſes, from or Scale, 
ſet them upon your Table from H, upon the ſeveral lines H A, H B, 
HC, HD, HE, HPF and HG; fo ſhall you have upon ybur Table 
the Points A, B, C, D, E, F and G: By which Marks draw the 
lines HA, AB, BC, CD, DE, EF, FG and GH; which lines 
will include the exact Figure of the Field upon your Table. 


\ This way of Meaſuring is alſo liable to the inconvenience of 
+ that in the laſt Chapter, and therefore but in ſome 'caſes to be 


uſed. * 
II. By the Theodolite. 


Fig. 3. IN the ſame Figure, having placed your Inſtrument at Hi 

(as is taught in the fore-going Chapter) direct the Sights 
to A, your firſt Mark, noting the degrees cut by the Index, which 
ſuppoſe 22 degrees 15 minutes: Theſe degrees and: minutes muſt 
be noted in the firſt and ſecond Columns of your Field. bock, (as 
hath been before ſufficiently taught.) Then with your Chain meg- 
{ure the diſtance from your Station at H to the angle A, which let 
de 8 Chains 46 Links, which you muſt place in the third and fourtff 
EN b H h Tolumns 


30 The Uſe of the ſeveral Hb. IV. 
Columns of your Field · book, according to the former Directions. 

2. Direct your Sights to B, noting che degrees there cut, which 
ſuppoſe 42 degrees 45 minutes: Theſe degrees and minutes place in 
the firſt and ſecond Columns of your Field-book, and meature the 
diſtance H B, 15 Chains 21 Lines, and note them-dowa in the third 
and fourth Columns thereof. ABA be 

3. Direct 1 — Sights to C, the degrees cut being $6 degrees 30 
minutes, and the diltatice H C, 16 Chains 64 Lie: Note theſe 
alſo in your Field. book, as before. Fol SAP 

And in this manner muſt you deal with the other Markts D. E, F 
and G: So having noted them all in your Field; book, they will ſtand 
as followeth. £212 I + 


3 Os Degrees, Minutes. Chains. Links. 


1 22 + IS 8 46 
„„ 1 21 
= no 16 64 
386 45 16 2 

1. 30 = | Go 68 
| 830]. "3. „ 


6 162 ao 7 73 


Eg. . Pace your Inſtrument at E, and direct the Sights to 4, 
T (liobſerving the Cautions formerly delivered in the Uſe of 
this Inſtrument) the Needle cutting 22 degrees 15 minutes, and 
the diſtance H A containing 8 Chains 46 Links; which 2 er. 
actly TULLY the farſt Obſeryation in the laſt Chapter. Theſe degrees 
and minutes, together with the meaſur'd diſtance HA, muſt be no. 
ted down in the ſeyeral Columns of your Field bock. And if you 
make Obſervations round about the Field, from Angle to Angle, 
and meaſure the length of every line from H, to B, C, D, E, F 
and G, you ſhall find the degrees cut by the Needle to be the ſame 
with thoſe (in the laſt Chapter) cut by the Index, and the mes 
ſured Diſtances to be likewiſe.equal : And if you make a Table of 
oe Obſervations, you ſhall find it the ſame with that in the laſt 
apter. 4 5 b | 


IV. How to Protratt any Obſervation taken, ac- 
 gording ta the foregoing Doctrine. 


Fig. > Pick draw the Meridian · line NS, and make choice of 2 
Foiat therein repreſenting your Stationary Angle, as at 
NH, to which Point apply the Center of your Pratractor, the Semi- 
eircle upwards. Then ira your Field-book before you, you may 
? LE Be, 
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perceive that at your firſt Obſervation (which was at A) the Index 
of the Ibeodolite, or the Needle of the Cireumferentor, cut 22 de- 

grees 15 minutes; therefore make a Mark againſt 22 degrees 15 
minutes, and draw the line HA. Sc. os... 
2. The degrees cut at your ſecond Obſervation, at B being 42 
degrees 45 minutes, make a Mark likewiſe agairit % degrees 45 
minutes of your Protractor, and draw the line HB. 
3. The degrees cut at your third Obſeryation bel 8 

30 minutes, make a Mark againſt 66 degrees 30 minds, and draw 
JJ es ieee 
And in this manner muſt you proceed with the reſt of your Ob. 
ſervations, D, E, F and G. 3 8 7 

Having thus Protracted your angular Obſervations, proceed now 
to your Lineal ; namely, to the length of your Lines, noted in the 
third and fourth Columns of your-/Field-book.  '_ _ 

1. Seeing that the length of your firſt line, HA, was 8 Chains 
46 Links, you muſt take 8 Chains 46 Links from your Scale, and 
apply it to your Paper from H unto A. . 

. 2. The length of your ſecond line, HB, being 15 Chains 21 
Links, take 15 Chains 21 Links from your Scale, and apply that 
diſtance to your Paper from H unto 5656. 

3. The diſtance of your third Mark, HC, being 16 Chains 64 
Links, take the diſtance from your Scale; and apply it to your Pa- 
per from the Point H unto C. 5 3 bo | 23 

In all reſpects as before, you muſt proceed with the meaſuring 
of all the other Lines about the Field, were they never ſo many. 


Laſtly, if from theſe Points, ABC PF FG and H, 2 draw the 


Lines AB, BC, CD, DE, EF, FG and GH, you 
on your Paper the exact Figure of your Field. _ 


q And herein you may receive abundant ſatisfaction, to ſee Four 
ſeveral Inſtrumental Operations, and your Geometrical Pro- 
traction ſo exactly to agree. And if at any time you make ſe- 
veral Obſervations of any one piece of Ground, according ta 
the directions of the foregoing Chapter, or the like; it you 
find them not exactly to agree, you may be ſure you hate 

failed in one or other of your Obſervations; and therefore, 

— you proceed farther, it is beſt to reform your firſt 

rror. | e ; 


have up- 


— 
4 ” 
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== CH AP. XVI. As 

How to alle the Plot of a Field at two or more) 
Stations taken in any parts thereof, by nen- 
ſaring from either of the Stations to The oh 


_— Angles : By the Plain Table, Theo- 
dolite and Circumferentor. - : 


T. By the Plain Table, 


Fig. 4. ws manner of work is chiefly to be uſed in > Gick 
Fields which are ſo irregular, that from any one part 
thereof you cannot diſcern all the Angles; or elſe in ſuch whoſe 
largeneſs will not permit a ſufficient view of all the Angles at once. 
The manner of work will be the very ſame with that in the Chap. 1 
only the Inſtrument, in this, muſt be placed in two or three * — 
ral places; whereas, in that, the ſame thing Was effected at once 
placing of the Inſtrument. 1 f 

Suppoſe then that ABC DEFGHIKL and M were ſuch an 
irregular Field as is before ſpoken of. Having made choice of two 
places within the ſame for your two Stations, as O and Q, from 
which you may convenieatly ſee all the Angles. 

Firft, place your Table at O, turning it about, ?till the Needle 
hang directly over the Meridian-line in the Card, repreſenting in this 
Figure by the line NOS. Thea fixing the Table there, you mult | 
(x) dire& the Sights to A, and by the ſide of the Index drau the 

Line A O, containing 7 Chains 46 Links: 
(2) direct the Sights to B, and draw the Line O B, containing 
7 Chains 18 Links: 
(3) diret the Sights to C, and draw the Line OC, containing 
7 Chains 21 Links: 
(4) dire the Sights to D, and draw the Line O D,  containiog 
6 Chains 33 Links: 
(5) dire& the Sights to E, and draw the Line O E, containing 
5 Chains 57 Links: 
(6) dire& the Sights to K, and draw the Line OK, containing 
7 Chains 83 Links: 
(7) direct the Sights to L and draw the Line OL, containing 

9 Chains 95 Links: 

(8) dire the Sights to M, and draw the Line OM, containing 
5 Chains 08 Links. - 
ig thus made Obſervation of theſe Angles, which are all 
that can conveniently be ſeen from your firſt Station at O, and drawn 
the ſeveral Lines, OA, OB, OC, OD, OE, OK, OL, and OM; 
and upon them ſet the ſeveral lengths as you found them by meas 
ſuring 


Lib. IV. Inſtruments in Surveying, 33 
ſuring, as from O to A, 7 Chains 46 Links; from O to B, 7 Chains 
18 Links, Qc. you muſt then lay the Index again to the point O, 
and direct the Sights to your ſecond Station at Q, drawing the 
line OQ: Then meaſure the Diſtance from O to Q, which let con- 
tain 8 Chains 89 Links. 1 F 
Then remove your Inſtrument to Q, and lay the Index upon 
the line OQ, turning the Table about, till through the Sights 
you eſpie your. firſt Station at O; then will the Needle hang directly 
over the Meridian- ine in the Card as before; and your Inſtrument is 
truly ſituated in the ſame Poſition as before; ſo that you may now 
deal with the Angles F, G, H, and I, (which before you could not 
conveniently fee) as you did with thoſe on the other fide of the 
Field, by laying the Index to the point Q, and directing the Sights. 


(i) to E, and drawing the Line QE, containing 5 Chains 10 Links: 
8 ta F, and drawing the Line QF, containing 7 Chains 64 Links: 
(3) to G, and drawing the Line Q G, containing 6 Chains 40 Links: 
4 to H, and drawing the Line Q H, containing 5 Chains 33 Links: 
(/ to I, and drawing the Line QI, containing 6 Chains 95 Links: 
(6) to K, and drawing the Line Q K, containing 7 Chains 6x Links: 


I) peſe. Angles being Obſerved, and the lines meaſured as the for- 
mer Were, you ſhall find tlie ſeveral points, E, E, G, H, I, and K; 
- Bn this fide of the Field alſo: So that you may draw the lines A B, 

BC, CD, DE, FF, FG, GH, HI, IK, KL, LM, and MA; 
which ſhall repreſent upon your Table the exact Figure of the Field 


J Aad here Note, That in this Example I make Obſervation 
of the Angles E and K at both Stations: But there was no need 
thereof, only this ſatisfaction will accrue thereby; that when 
you have meaſurtd your Stationary diſtance O Q, and remo- 
ved your Inſtrument to Q, and there fixed it; when you di- 
rect the Sights to E or K, and meaſure the diſtance. QE, QK, 
and ſet it off from Q, you ſhall find the points E and K to 
fall directly upon the fame points E and K formerly drawn, if 
. . there de do Errour in 
And in this manner may you make three, four or five Sta- 
tions for one Field, if need require: Or, if two or three ſmall 
Cloſes ſhould lie together, by this means they may be Plotted 
upon one ſheet of Paper by this Artifice; and fo in this Fi- 
gure IV. you may imagine the: part &, B, C, D, E, K, L, M, 
s VOIR 33 "WIKI 2 
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AIV. V Our Station O and Q being choſen, place your Inſtru- 
1 megnt in the Field at O, and turn it about, till the Nee - 
dle hang over the Meridian-line; and there fixing it, direct the 
e Ii HS. _ 


* 
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Sights to A, the Index cutting 19 degrees 10 minutes, and the line 


OA containing 7 Chains 46 Links. The 19 degtees 10 minutes 
muſt be placed in the firſt and ſecond Colurits of your, Field-book ; 


and the 7 Chains 46 Links in the thitd ahd fourth Coldmes thereof, - 


Then Aireck the Sights to B, the Index cutting 53 ® r 
nutes, and the line OB containing 7 Chains 18 5 N 
down in your Field- bool, as before. _ -\ 8. 

In this manner proceed. with the teſt of the lines ang les, ham 
ly, ſo many as you intend to obſerve at your firſt Sc 


note down in your Field-book by it ſelf. 4115 meafure the Station. 


ry diſtance OQ, 8 Chains 89 Links, a before. This alſo muſt be 


ry in your F ;eld-book. 


ment to Q, and laying the Index upon 18 degrees 15 minutes, turn 
it about, till through the Sights you eſpie your fiſt Station at- O; 
then will the Needle hang over the Meridian. line, and the Jaſtry- | 


ment will be truly ſituate. 


Then direct the Sights to E, the Index citttitiy 5% Heerde f 5 rh | ] 


nutes, and the line QE containing 5 Chains 10 Links; hich muſt 
be noted in your Field-book in all reſpects as formerly. 
her make Obſervation of all the other lifes and an les; 2 


H, I and K, which * collefied [age 9 Field-b on wil 4 

as followeth. 3 
De. Min. Chai. Link. Ws 

95 15 + 8 

2 32 OO 6 3 3 Th: _ babe 
166 30% 4 37 > at * WE, 
S105 
282 00 $ „ 
„„ PO. SO: 


The acts Diſtance o Chains 89 1 and the 


Angle OQN, a8 degress 15 en the . or n 


| 1 275 Wer! 8 


of Meridians. 
4 99 2010. N 
6 148 The Second Sta- 
H 232 2 - tion ar * 


ation, Me 4 5 
B, C, D, K, L and M: Which done, direct the Sights to your „ 
cond station at Q, the Index cutting 18 degtees 23 minutes; which 4 


ar Oar finiſhed one part of the Field, temdbe your Inſttu. | 


Pu | : 


WTB 59 55 1 Pires ne 
Fe: T 7 obſervitg. the 2 and 1 852 
is ſufficietitly ewn alrea 
ter differerh . 135 there tom, jm. 2 


a ing the his, to A, B, C, D, find the 
, RN cut by the Needle 10 de 5 fame with thofe collected in 
= your Field-book at your. firſt Station at O, taken with the Theods- 
m lite. Alſo, your Inſtrument being removed to Qs and Obſerva- 

by tion made of rhe ſeveral Angles 5 namely, of the Angles 
F, G, H, I and K, they;will like wiſe be found the fime wit tho 


e Atta en i © 
K, L and M, bo f 5 


Aad there ore to Nahe, N thereof again in this — were 
ſuperfuous. "4 3 


1 Hae Rae! That ths Plain Xl aud Tobe arb Ub alk 
convenient Taftrue 


chiefly for E Sap Phi Wood: 50 hin 
8 A . 8 


8 = KY, % 
*. 6 * OY I 
5 * 


* W. 7 TI to Proratt any pm aalen ac | 


cording, to the directions of this C baplef. 


1 15 . Dh upon 8 Piper * Meridianfike- N os, us 


Point O repteſenting your firſt Statio: Upon this 


Point” O place the Center of your Pretractor, laying the line EF. 


thereof direct upon the Meridiam line N 8: Then laying your 


Field-book before you, obſerve, the degrees there noted, namely, 

(x) at 45 19 degrees 10 minutes, 
+ Chains 46 Links; 

(2) dc B, 33 degrees 30 ans, the- Line O. B. containing. 
7 Chains 18 Links; 


21 Los: N 
ind fo 65 * Ag allt which degides 440 minutes ide marks 
by the edge of your Prager; and draw Lines fromm O through 


pon thoſe lines ſet off the ſeveral e from O, as $ you find them 
alletted 1 in TO Field een 5 2 
wht n 5 „ ien 


S. 
s : 
6 9} 
* * *% N . 
o >. 4 


- 


\, hk 


. 0 


in dre 


obſerved by the Tbeodolite at your ſecond Station i in the laſt Chapter. 


for theſe. kind of 6e 8 ons hi a 
Bed 


— 
_— — - — — — — — — 
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treated of und not the Circumperentor ; I | 
2 Use thereof) that the agreement 4 the ſri Inftru- 
ments might | notice. ' ſerving 


— — — — — — —— gu—— ñ — — 
— — — - 


3 88 Line O A Kd 25 
8) 5 — degrees 15 mates x the Line C o C0 containing 


choſe marks, as, O A, ©B, OC, O, OE, OK, OL, OM; and 


, 
6 . 
6 "> 5 Y 
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1 1 
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. this Proceed che Obſervation 0 
fore you move your Proeraifor 255 make 4 
15 minutes 15 oi 5:5 . | 775 
dhe len th there 1 ationary ittanct 

wy & 5 Net] of: 2 55 


de 


your ar f Station, (be- 


Cw, 


s as by an Hs 700 

of, the lines as they Were 

| Points as the lines Q 

5 Laſtly, draw the Lines“ CH 
you have upon your Payer "exact Plot 
Ge there be no Errour. in your: Work) : 

ill cloſe 1 ety the 
How to take the Plot of | 
+ taken 45 be 3 a | 

1 which , ö 
m 
this Chapter Jet 1 2 | have: as little 5 

bly can be, in regärd of che curse 4 
the oblique Inte fections, Which (in Tome: dr 
Station Jin make one with another:: WW ; oO 
raur then any of the ways farmegly: taught, D 
_ ed upon s firm a Geomẽtrical Frineiple a8 an KF 
Let ABCDEF GH be the F n Ju 
Stations within the ſame be 01 0 and Q. tw 
Having placed your Inſtrument at a 
1 E 


wann wat rg A 
cn dire&the Sights'to A, and 9 11 

: direct the Sights to B, and 48 0 
| (3) direct the Sights to 
15 1250 direct the Sights to 


| , and das he Line 
5) direct the Sights to E, and draw the Line 


% 


() direct the Sights to F. and draw the | 
) dire the Sights to G, and draw the Line. 


(7 
(8) direct the Sights to H, and draw: the Line: 
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[1 i * 
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This done, dire& the Sights to your ſecond Station at Q, and 
draw the line .OQ upon your Table: Then (with your Chain) 
meaſure out your Stationary Diſtagce O Q, Which; is 7 Chains, and 
lay it from O to Q; and removing your Inſtrument to Q, lay the 


Inden upon the line O Q; and looking through the Sights, turn the 


Table about, *till you ſee a Mark ſet up at your former Station at 
O, and there fix the Table: And when you have ſo fixed it, (if 
you have truly taken your Back-ſight, the N e dle will hang direct. 
ly over the Meridian- line of the Card as before) make Obſervati- 


on at Q, as you did before at O. As, 


(1) direct the Sights to A, and draw the Line QA; 

(2) direct the Sights to B, and draw the Line Q B ; 

(3) direct the Sights to C, and draw the Line CC; 
(4 direct the Sights to D, and draw the Line S, 
(5) direct the Sights to E, and draw the Line QE; 
(6) direct the Sights to F, and draw the Line QF; 

(7) direct the Sights to &, and draw the Line Q G; 8 

(8) direct the Sights to E, and draw the Line QH. 5 


No you may plainly perceive by the Figure, where the correſ. 
pondent Lines at each Station interſect or croſs each other. As, 


4) the Lines O A and Q A interſect each other at A: 
T)) the Lines OB and B interſect each other at B: 
8) the Lines OC and Q C interſect each other at C: 
(4) the Lines OD and Q D interſect each other at D: 
£ (5) the Lines OE and QE interſect each other at E 8 2 
(6) the Lines OF and QF interſect each other at E: 
(7) the Lines O G and Q G interſect each other at &? 
(8) the Lines O H and Q H interſect each other at H: 


Therefore, if from one to another of theſe Points ſucceſſively you 8 

draw Lines, you ſhall have upon your Paper the exact Symmetry 

or 1 of your Field ; as namely, the lines A B, BC, CD, 
In this kind of Plotting you cannot but perceive a wonderful 


quick diſpatch, you being to meaſure nothing hut the Diſtance be. 


tween your Stations: But by reaſon of the acuteneſs of the Angles 
(without exact and curious drawing of your Lines, and obſerving 
well the preciſe Points of Interſection) you may run into groſs ab- 
ſurdities and miſtakes. N Beth : 


4 


6 
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II. By the Theodolite or Circumferentor. 


Fig. v.You may perceive by what hath been ſaid in the fore. 

oing Chapter, that the manner of work is the ſame 

both with the 7. Fbeodolite and Circumferentor-; and therefore in this 
place I make but one Example for both Inſtruments. 

Now to take the Plot of the Field A B CDE F G. and H by ei. 

ther of theſe Inſtruments, place your Inſtrument at O, your fir 

Station, and turn it about, till the Needle hang over the Meridi. 


an. line NS, and fixing it there, 


00 direct the Sights to A, the index or Needle cutting 21 de. 
rees 30 minutes: 
(2) direct Ithe Sights to B, the Index or Needle cutting 69 de. 
3 15 minutes: „ „ 
«(3) direct the Sights to C, the Index or Needle cutting 124 de. 
rees 45 minutes: LE 7 | . 
(4) direct = Sights to D, the Index or Necdle cutting 168 de. 
grees 10 minutes: 
(50 Greet the Sights to E, the Index or Needle cutting 202 ds 
rees 30 minutes: 
(6) direct the Sights to E, the Index or Needle cutting 237 de. 
grees 30 minutes: 3 5 
(579 irect the Sights to G, the Index or Needle cutting 307 dt. 
grees oo minutes: | RE 
(8) direct the Sights to H, the Index or Needle 328 de 
grees 30 minutes. 


This done, meaſure your Stationary Diſtance O Q, which 10 
poſe to contain 7 Chains; and remove your Inſtrument to Q, tur- 
ing it about, *till the Needle hang , over the Meridian lu, 
as before, and there fix it. Then, 


0) direct the Sights to A, the Index or Needle cutting 11 de. 
fy oo minutes: 
0 irect the Sights to B, the Index or Needle cutting 35 de 
wo 30 minutes: 
(3) direct the Sights to E the Index or Needle — 79 de. 
45 minutes: 
(4) direct the Sights to D, the Index or Needle cutting 153 c. 
| ny 15 minutes: 
(5) direct the Sights to E, the Index or Needle cutting 224 de 
grees 3 30 minutes: 
(6) direct the Sights to F, the Index or Needle cutting 279 de 
ees 30 minute: | 
(7) dire& the Sights to G, the Index or Needle cutting 329 de 
grees O0 minutes: 7 ä 
5 NV (8) dired 
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68) direct the Sights to H, the Index or Needle cutting 347 de- 
grees 30 minutes: : N 


Having thus made Obſervation of all the Angles round about the 
Field at Both Stations, and noted the Degrees cut by the Index of 
the Theogolite, or the Needle of the Circumferentor, and put them 

down in your Field-book, together with the Diſtance between 
your two Stations; you may proceed to Protract your Work as is 
taught in the next Chapter. 


III. Hon to Protraf any Obſervations taken ac- : 


cording to the foregoing Direlt ions. 


Fig. V.Þirit draw the Meridian. line NS; upon which line aſſign 
any Point at pleaſure, as O, for your firſt Station; unto 
which Point apply the Center of your Protractor, with the line EF 
thereof upon the Meridian-line N 3, Then look into the Field-book 
for the degrees obſerved at your firſt Station at O, and make marks 
againſt thoſe degrees by the edge of your Protra&or : And when you 
have marked them all, draw Lines from O through every of them, 
as the lines OA, OB, OC, Go. „ 
Then from your Scale take 7 Chains, (which is your Stationary 
Diſtance) and place it from O to Q, which repreſents your ſecond 
Station. Upon this _ Q place the Center of your Protractor, 
and laying your Field-book before you, prick down the degrees b 
the edge of the Protractor, as you find them noted in your Field- 
book at your ſecond Station at Q, and through thoſe Points draw 


the lines QA, QB, QC, Ge. 


The Line Q A croſſing the Line O A in the Point A. 
The Line Q B croſling the Line O B in the Point B. 
The Line Q C croſſing the Line O C in the Point C. 
The Line QD croſſing the Line O D in the Point D. 
The Line Q E croſſing the Line O E in the Point E. 
The Line Q F croſſing the Line O F in the Point F. 
The Line Q G croſſing the Line O G in the Point G. 
The Line Q H croſſing the Line O H in the Point H. 


Tbereſore if you draw the lines A B, BC, CD, DE, BF, FG, 
GH and HA, it ſhall be the exact Plot or Figure of the Field 


requires. „ 


JI might now proceed to ſhew the manner of taking the Plot 
of any Field without r nigh the ſame: But in re- 
gard the performance thereof differeth nothing at all from that 
1 taught in the 13, 14, and 15 Chapters of this 


Fourth Book, I ſhall therefore in this place paſs it over as ſu - 
perfluous. 1 BE | ONTO 
i» CHAP 
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rr. _ © 
How 10 take the Plat of a Wood, Park, or other 


large Champain Plain, by meaſuring round a- 
bout the ſame, and making Obſervation at e- 
very Angle. 5 ne 


I. By tbe Plain Table. 


Hg. VI.F_JlItherto we have ſhewed how the Plot of any Plain and 
"2H even ground, or any ſmall Encloſure, may be taken 
ſeveral ways, as being the eaſieſt for a Practitioner to try experience 
upon: I now come to ſhew how the Plot of any, Champain Plain or 
over-grown Wood may be meaſured; for in ſuch kind of grounds 
the former directions will be of little validity, for the largeneſs of 
the Plain, or the thickneſs of the Wood, may many times hinder 
both your Sights and meaſuring : Therefore the beſt way to mes · 
ſure theſe kinds of Lands is, to go about them, and make Obſerva. 
tion at every Angle. 3 „% . 
Suppoſe the following Figure A B CDE F G to he a large Wood, 

or other Champain Plain, whoſe Plot you deſire to take upon your 

Plain Table. * 1 8 rk IM | | : 


1. Place your Inſtrument at the Angle A, directing your Sights 
to the next Angle at B, and by the fide thereof draw a Line upon 
your Table, as the line AB: Then meaſure by the Hedge-fide from 
the angle A, to the angle B, which ſuppoſe 12 Chains 5 Links: 
Then from your Scale take 12 Chains 5 Links, and ſet that Diſtance 
upon your Table from A to B: Then turn your Index about, and 
direct the Sights to G, the angle on the other fide of A, and draw 
the line A G upon the Table: But ar preſent you need not to mea- 
RT ß e 

2. Remove your Inſtrument from A, and ſet up a Mark where it 
laſt ſtood, and place your Inſtrument at the ſecond angle at B: Then 
laying the Index upon the line A B, turn the whole Inſtrument a- 
bout, *cill through the Back · ſights you ſee the Mark which you ſe: i 
up at A, and there ſcrew the Inſtrument: Then laying the Index 

upon the Point B, direct your Sights to the third angle at C, and 
draw the line B C upon your Table: Then meaſuring the Diſtance 
BC 4 Chains 45 Links, take that Diſtance from your Scale, and 
ſet it upon your Table from B to C. 1 
3. Remove your Inſtrument from B, and ſet up a Mark in the 
room thereof, and place your Inſtrument at C, laying the Index 
upon the line CB; and turn the whole Inſtrument about, til! 
through the Back-ſights Un eſpie your Mark ſet up at B, agg there 
faſten the Inſtrument: Then laying the Index on the Point C, * 
FTE = Bt „ 


amy Hhuk. >a W ou Þ fc 


gn 4 . u..QJl.m® Dd? 
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me Sights to D, and draw upon your Table the line C D: Then 
| menſure from C to D 8 Chains 85 Links, and ſet that Diſtance up- 
on your Table from C to DP). 1 2 | 

4. Remove your Inſtrument to D, (placing a Mark at C where 
it laſt ſtood) and lay the Index upon the line DC, turning the 
whole Inſtrument about, till through the Back-ſights you eſpie the 
Mark at C, and there faſten the Inſtrument: Then lay the Index 
on the Point D, and direct the Sights to E, and dra the line DE : 
Then with your Chain meaſure the Diſtance DE x 3' Chains 4 Links, 
and ſet that Diſtance upon your Table from the Point D unto E. | 
5, Remove your Inſtrument to E, (placing a Mark at D where 
it laſt ſtood) and laying the Index upon the line D E, turn the 
whole Inſtrument about, *till through the Back-fights you ſee your 
Mark at D, and there faſten the Inſtrument : Then lay the Index 
on the Point E, and direct the Sights to F, and draw the line E E: 
Then meaſure the Diſtance E F 7 Chains 70 Links, which take 
from your Scale, and ſet it on your Table from E to F. 

6. Remove your Inſtrument ro F, (placing a Mark at E where 
it laſt ſtood) and lay the Index upon the line E F, turning the In- 
ſtrument about, ?rill through the Back-ſights you ſee your Mark 
ſet up at E, and there faſten the Inſtrument: Then laying the In- 
dex on the Point F, direct the Sights to G, and draw the line FG 
upon your Table; which line FG will cut the line A G in the Point 
W G: Then meaſure the Diſtance FG 5 Chains 67 Links, and ſet that 
off upon your Table from F to G. 85 ö RE 
= 7. Remove your Inſtrument to G, (ſetting up a Mark at F where 
it laſt ſtood) and lay the Index upon the line F G, turning the whole 
Inſtrument about, till through the Sights you ſee the Mark at F, 
and there faſten the Inſtrument : Then laying the Index upon the 
Point G, direct the Sights to A, (your firſt Mark) and draw the 
line GA, which (if you have truly wrought) will paſs directly 
through the Point A where you firſt began. 5 | 

In this manner may you take the Plot of aſh; Champain Plain, be 
tit never ſo large. And here Note, That many times Hedges are 

of ſuch a thickneſs, that you cannot come near the ſides or Angles 
of the Field, cither to place your Inſtrument, or meaſure your lines: 
Therefore in ſuch Caſes, you muſt 1 our Inſtrument, and mea- 
ſure your lines parallel to the ſide thereof, and then your work will 
be the ſame as if you meaſured the Hedge it fel | 

Note alſo, That in thus goin about a Field, you may much help 
your ſelf by the Needle: For look what degree of the Card the 
Needle cuts at one Station, if you remove your Inſtrument to the 
next Station, and with your 2 ook to the Mark where 

our Inſtrument laſt ſtood, you ſhall find the Needle to cut the 
ame degree again, which will give you no ſmall fatisfa&ion in the 
proſecution of your work. And though there be 100 ſides or more, 
your Needle will till cut the ſame degree at all of them, except 
you have committed ſome former Errour; therefore at every Sta« 
tation have an Eye to your Needle as well as to your Back. ſight. of 


LI 
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Of Plifring of Paper. 


In the taking of the Plot of a Field by the Plain Table, and going 
about the ſame, as is taught in this Chapter, it may ſo fall out (f 
the Field be very large, or that you are to take many Incloſures to. 

gether) that the Sheet of Paper upon your Table will not hold al 
Four Work, but you muſt be forced to take off that Sheet which 
15 upon the Table, and put another clean Sheet in the room thereof; 
and (in the Plotting of a Mannor or Lordſhip) many Sheets mar 
be thus changed, Which we call ſhiſting of Paper. The manner of 
performing thereof is as followeth. 


| Example. 


Suppoſe in going about to take the Plot of the Field ABC DE 
FG, Eg. 22. as in this Chapter is taught, That, you having made 

choice of the Angle at A for the place of beginning, and proceeded 
from thence to B, and from B to C, and from C ro D, when yu 
come to the angle at D, and are to draw the line DE, you want 
_ uy draw the ſame upon the Table, you muſt then do as fol 
oweth. 

Firſt, through the Point D, draw the line DO, which is almoſt 
ſo much of the line D E, as the Table will contain: Then near the 
edge of the Table HM, draw a line parallel to H M, as PQ, and 
another line at right angles thereunto through the Point O, as ON, 
- 7 ma O being the faireſt point that you can bring upon you 
Table. | | 1 | 


J And here Note, That the equal parts upon the Frame of your 
Table are purpoſely made for the eaſie and true drawing of 
© theſe parallel liges. 1 . 


This being done, mark this Sheet of Paper with the Figure (1) 
about the middle thereof, for your firſt Sheet: Then taking this 
Sheet off of your Table, put another clean Sheet upon the Table, 
and draw thereupon a line parallel to the contrary edge of the Ti 
ble, as the Line R 8 in the 23d. Figure: Then taking your frſt 
Sheet of Paper, lay it upon the Table ſo, that the line Þ Qumiy 
exactly lie upon the line RS to the beſt advantage, as at the point 
O, in the 23d. Figure: Then with — Compaſs point draw 
ſo much of the line O D upon the clean Sheet of Paper as the Ti 
ble will ber. 55 | 
Having thus done, proceed with your Work upon your ne 
Sheet, beginning at the point O, Fig. 23. and ſo going forward wit! 
your Work in all reſpects as before is taught in the beginning of th 
Chapter; as from O to E, from E to E, from F to , and from 6G 
to A, (by this direction) ſhifting your Paper as often as you (þil 
have occaſion, ro Il. 5 


* 
6 
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II. By tbe Theodolite. 


Fig. W. Place your Inſtrument at the angle A, and lay the Index 

1 on the Diameter thereof, turning the whole Inſtru- 
ment about, till through the Sights you eſpie the. ſecond angle at 
B: Then faſtening it there, turn the Index about, till, through the 
Sights you ſee the angle at G, the Index cutting 130 degrees oo 
minutes, which is the quantity of the angle G A B, and the line 
' AB containing 12 Chains 5 Links; which you muſt note down 
in your Field-book as formerly. | 5 


2. Remove your Inſtrument to B, and laying the Index on the 
Diameter, turn it about, 'till through the Sights you ſee the third 
angle at C, and there faſten it: Then turn the Index backward, 
till through the Sights you ſee the angle at A, the degrees cut b 
the Index, being 120 deg. 30 min. the quantity of the angle ABC 
and the line B C containing 4 Chains 45 Links; which you muſt 
note in your Book as before. — 
3. Remove your Inſtrument to C, and lay the Index on the Dia- 
meter thereof, turning the Inſtrument about, till through the Sights 
you ſee the fourth angle at D; and there fixing it, direct the 
Sights back again to B, the Index cutting 137 degrees 30 minutes, 


SY ST OW 


and the line CD being 8 Chains 85 Links. 5 
4. Place your Inſtrument at D, and lay the Index on the Dia- 
meter, turning the Inſtrument about, till through the Sights you 
eſpie the fifth angle at E; and there fixing it, turn the Index back- 
ward towards C, the degrees cut thereby being 120 degrees 30 mi- 
nutes, and the line DE 1; Chains 4 Links; which muſt be noted 
in your Field- book | 7 £4 | 
5. Remove your Inſtrument to E, and lay the Index on the Dia- 
meter thereof, turning the Inſtrument about, ?ill through the Sights 
you ſee the angle at F; and there fixing it, turn the Index back- 
ward to D, the degrees cut being 121 degrees 3o minutes, and the 
line EF 7 Chains 70 Links; which note down alſo. | 
6. Place your Inſtrument at F, and lay the Index on the Diame- 
ter thereof, turning the Inſtrument about, till through the Sights 
you ſee the angle at &; and there fixing it, turn the Index, till 
through the Sights you eſpie the former angle at E, the degrees cut 
being 126 degrees 30 minutes, and the length of the line FG be- 
ing 5 Chains 67 Links, 3 
7. Lofth, place the Inſtrument at G, and lay the Index on the 
Diameter, turning the whole Inſtrument about, kill through the 
Sights you eſpie the angle at A; and there fixing it, dire& the 
Sights back again to F, the degrees cut by the Index being 143 
N. recs 30 minutes, and the length of the line G A 7 Chains 87 


Having 


44 The Uſe of the ſcvrra ! Lib. IV. 
Having thus made Obſervation: at every angle of the Field in 
this manner, and collected the quantity of every angle, and the 
length of every line in your Field- book, you ſhall find them to 
ſtand as followeth. | 1 


Degrees. Minutes, Chains; Links. 


A 130. = 22 | * 
ee 30 4 1 
C 1237 =: | 
D 120 30 13 
E 121 3 7 
» F 126 J0 5 
G 143 90 £ 


III. Ho to Protrack or lay dnwn any Obfervati- 
Ons _= according to the Doctrine laſs deli. 
vered, 


Fig. VI. Onſider which way your Plot will extend, and accor. 
| dingly upon the Paper where you would have the Plot 
of your Field deſcribed, draw a Line at pleaſure, as the line G A, 
Then you the Center of your Protraffor upon the Point A, and 
(becauſe the angle at your fixſt Obſervation at A was 1 30 degrees 
oo minutes) turn it about, till the line A G lie directly under 130 
degrees; and then at the beginning of the Protractor (which is at oo 
degrees, noted in the Figure thereof with the let ter- E) make a Mark, 
an roy draw the line AB, ſetting 12 Chains 5 Links (the 
length of the fame line) from A to B, 5 
2. Lay the Center of your Protractor upon the point B; and ſee. 
ing the degrees cut at B were 120 degrees 30 minutes, therefore 
turn the 'Prarraffor about, till the line A B lies directly under 120 
degrees 30 minutes; and then at the beginning of the degrees make 
a Mark, and through it draw the line B C, the length thereof being 
4 Chains 45 Links. : ä 
3. Lay the Center of the Protracfor on the point C, turning it 
about, till the line B C lies directly under 137 degrees 30 minutes, 
(which were the degrees cut at your Obſervation at C5) and then 
making a Mark at the beginning, or oo degrees of your Protractor, 
through it draw the line CD, ſetting 8 Chains 85 Links thereon 
from C to D. 3 F 
4. Bring the Center of your Protractor to the point D, turning 
it about, ?cill the line C D lies directly under 120 degrees 30 minutes; 
and then making a Mark at the beginning of the Prot ractor, through 
it draw the line DE, and upon it ſet 13 Chains 4 Links from 
D to E. 1 „„ vis 
ln this manner muſt you deal with all the reſt of the Angles ; and 
when you come to Protract the angle at F, which is the laſt angie 
| = an 
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and have drawn the line FG, you ſhall find it to cut the line A G 
firſt drawn, in the pops G, leaving the line AG to contain 7 
Chains 85 Links, and the line FG 5 Chains 67 Links. And in 
this, practice is better then many words, and the ſight of the Fi. 
gure better then a whole Chapter of information; in which Figure; 
you may ſee the Protradtoy lie at every angle in its true poſition, 


This Work may be performed otherwiſe, by protracting your 
laſt Obſervation firſt, So having drawn the li Al g you 


t. S. ne A G, lay the Cen. 
ter of the Protractor on G, and the Meridian-line thereof (namely 
E F) on the line & A: Then (becauſe the degrees cut at your Ob. 
ſervation at G were 143 degrees 30 minutes) make a Mark with 
our Frometiog-plo againſt 143 degrees 30 minutes, and through 
t draw the line G E, upon which line from G to E, ſet 5 Chains 


67 Links, 1 | _ 3 
1 placing the Center of your Protractor on the point E, and 


the Meridian-line thereof upon the line FG, make a 
edge of the Protracfor againſt 126 degrees 30 minutes, which 
were the degrees cut by the Index at your Obſervation at F/ and 
through that point draw the line FE, ſetting 7 Chains 70 Links 
thereupon from F to E. | : 

An in this manner muſt you proceed with the reſt of the lines 
and angles; and at laſt you ſhall find the Plot of your Field to 
cloſe at A, as before it did at G. And if the ſides and angles were 


never ſo many, the manner of the Work would be the ſame. 


J Here note, That if in going about a Field, and meaſuring the 
angles thereof, with the Theodolite or — on the Frame of 
the Table, (as in the laſt Chapter) you ſhould meet with any 
angle that bendeth inwards in the Field, you muſt reckon that 
angle by thoſe rank of Figures which begin at i 80, and go on 
to 190, 200, 210, &c. and therefore ſuch an angle will al. 
© ways exceed 180 degrees. EM 


IV. How L know whether you have taken the An- 
: gles of a Field truly, Yo nel 


Hing made Obſervation of all the angles in the Field with 
your Inſtrument, and noted them down in your Field-book, as 
is done in the former part of this chapter, collect the quantity of all 
the angles found at your ſeveral Obſervations into one Sum, and 
multiply 180 degrees by a number leſs by two than the number 
of angles in the Field: And if the product of this Multiplication 
be equal to the total Sum of your angles, then is your Work true, 
otherwiſe not. e . 6 


Mm Seng 
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Example. 

deg, min, In the Work of this Chapter the angles 

130 oo found were as in the Margin, the Sum of them 

120 30 being goo —_ oo minutes. Now, be. 

137 30 cauſe the Field conſiſted of 7 angles, you 

120 30 muſt therefore multiply 180 degrees by 5, 
12S: Jo (which is a number leſs by two than the num- 

126 30 ber of angles in the Field) and the Product 

143 30 will be goo; which exactly agreeing with the 

— Zum of all the angles in the Field as you found 

900 oo them by Obſervation, you may conclude that 


Po your Work is exaQtly performed. 
© This Rule is general, provided that we uſe the Numbers grea. 


| ter than 180, When we have an inward angle. 


V. By the Circumferentor. 
Fig. VII. I-JAving ſhewn before the Uſe of the Circumferentor in 
| raking the Plot of any ſmall Incloſure ſeveral ways, 
yet for thoſe kind of practices, the Circumferentor being no conveni- | 
ent Inſtrument, the Uſe thereof ia thoſe Works was only intima- 
ted, That the agreement of the ſeveral Inſtruments in the perfor. 
mance of the ſame thing might the better appear. Now the Cir- 
cumferentor is a moſt abſolute Inſtrument for the. Surveying of any 
large and ſpacious bufineſs, as a Park, Wood, or other large Com- 
mon, Field, or Champain Plain; the Uſe thereof differing from all 
that hath hitherto been delivered 3 

Suppoſe then that A BC D-EF-G HK were a, large Field, or o- 
ther Incloſure, to be Plotted by the Circumferentor. | 

1. Placing your Inſtrument at A, (the Flower-de-luce towards 
you) direct your. Sights to B, the South end of the Needle cutting 
191 degrees, and the Ditch, Wall, or Hedge A B containing 10 

Chains 75 Links: The degrees cut, and the line meaſured, muſt 
be noted down in your Field - book, as in the foregoing Example, 

2. Place your Inſtrument at B, and direct the Sights to C, the 
South- end of the Needle cutting 279 degrees, and the line BC 
containing 6 Chains 83 Links; which note down in your Field- 
r ̃ ns 065 9s. 
3+ Place the Inſtrument at C, and direct the Sights to D, the 
Needle cutting 216 degrees zo; minutes, and the line C D contain- 
ing 7 Chains '82 Linkkaca . . 

4. Place the Inſtrument at D, and direct the Sights to E, the 
2 Guitiog 327 degrees, and the line D E containing 6 Cllains 
be 5 | | 
, 5. Place the Inſtrument at E, and direct the Sights to E, the” 
Needle cutting 12 degrees 30 minutes, and the line E F contain- 
ing 9g*Chains 71 Links, | Ky 6. Place 
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ing 7 Chains 52 Links. 
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6. Place the Inſtrument at F, and direct the Sights to G, the 


© - 


Needle cutting 342 degrees 30 minutes, and the line F G contain- 


ing 7 Chains 54 Links. 


7. Place the Inſtrument at G, and direct the Sights to H, the 
Needle cutting 98 degrees 30 minutes, and the line G H contain» 
8. Place the Inſtrument at H, and direct the Sights to R, the 
Needle cutting 71 degrees, and the line H K containing 7 Chains 
J Ex 2 | TOM | 

9. Place the Inſtrument at k, and direct the Sights to A, (where 
” began) the Needle cutting 161 degrees 30 minutes, and the 


line K A containing 8 Chains 22 Links, 


Having gone round the Field in this manner, and colle&ed the 
degrees cut, and. the lines meaſured, in the ſeveral Columns of your 
Field book, according to former Direct ions, you ſhall find them to 
ſtand as fclloweth, by which you may Protract and draw the Plot 


of your Field as in the next Chapter. 


| Degrees: Minutes. Chains. Links. 
"OD oo 18 1 455 
B 279 OO 6 83 
VV 3 82 
. as... & 4 96 
E 12 3 1 71 
„„ T4 54. 
F 7 1 3 
771 "OO 7 7 
3 161 30 WE 22 


In going about a Field in this manner, you may perceive a won - 


derful quick diſpatch; for _ are only to take notice of the de- 
grees cut once at every angle, and not to uſe any Back-ſights, as in 
the foregoing Work of the Theodolite. But to uſe Back-ſights with 


the Circumferentor is beſt for to confirm your Work: For when you 


ſtand at any angle of a Field, and direct your Sights to the next, 
and obſerve what degrees the South- end of the Needle cutteth, 
if you remove your 1 from this angle to the next, and 
look to the Mark or Angle where it laſt ſtood, with your Back- 
ſights, the Needle will there alſo cut the ſame degrees as before; 
which ought to be done, and may be without much 'ofs of time. 
So the Inſtrument being placed at A, if you direct the Sights to 


B, you ſhall find the Needle to cut 291 degrees: Then removing 


your Inſtrument to B, if you direct the Back- ſights to A, the Nee- 
dle will then alſo cut 191 degrees. 


Now for diſpatch and exactneſs, (if the Needle be good, the 
| Card well divided, and the degrees (by a good eye) truly eſtima - 


ted) the Circumferentor for large and ſpacious grounds is as good as 
any, and therefore obſerve well the manner of Protracting. 


4 Comp 
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1 Compendiun. „ 


' & Notwithſtanding the quick diſpatch this Inſtrument maketh, 
there is one Compendium more which I will here inſert, where. 
by (if care be taken) much labour will be ſaved. For where. 
as (by the directions here 2 you are to place the Inſtru- 
ment at every angle, it wil] be ſufficient now to place it but 
at every ſecond angle. I will inſtance in the foregoing Ex. 
ample. g | 


1. Placing your Inſtrument at A, and directing the Sights to B, 
you find the Needle to cut 191 degrees. Then, 

2. Placing the Inſtrument at B, and direCting the Sights to C, 
you find the Needle to cut 279 degrees. And. | 
3- Placing, the Inſtrument at C, and directing the Sights to D, 
you find the Needle to cut 216 degrees, 


Now, having placed your Inſtrument at A, and noted down the 

degrees cut by the Needle, which were 191, you need not go to 
the angle B at all, but go next to the angle C, and there place your 
Inſtrument ; and directing your Sights backwards to B, you ſhall 
find the Needle to cut 279 degrees, which are the ſame degrees as 
were before cut when the Inſtrument was placed at B; ſo that the 
labour of placing the Inſtrument at B is wholly ſaved. Then (the 
Inſtrumeat till ſtanding at C) direct the Sights to D, and the Nee. 
dle will cut 216 degrees as before, which note in your Field. bock. 
This done, remove your Inſtrument to E, and make Obſervation ao 
cording to this laſt direction, and = ſhall find your Work to be the 
ſame as before. Then remove the Inſtrument from E to G, and 
from G to K, and fo to every ſecond angle, be there never ſo many, 

And here you ſee that half the labour is clearly ſaved, and the Work 
the ſame as if the Inſtrument had been placed at either angle. | 


* 


taken by the Circumferentor. 


1 HE manner of Protracting of any Obſervations taken by the 
Circumferentor, differeth from that of the Theodolite ; wherefore 
according to the largeneſs of your Plot provide a Sheet of Paper, or 
skin of Parchment, or writing Vellom rather, as LMNO; upon 
Which draw the line L M, and parallel thereto draw divers other 
lines quite through the whole Paper or Parchment, as the pricked 
lines ia the Figure drawn between LM and N O: And let the Di- 
ſtance of each of theſe Parallels one from another be ſomewhat leſs 
then the breadth of the Scale of your Protractor. Theſe parallel 
lines thus drawn do repreſent Meridians, and are hereafter ſo called: 
OY | 8 e | Upon 


VI. How to Protract the foregoing Obſervations 


22 — — 


BY -* . CO BB = * 


nel 
ed: 


es than 180, namely, 1 degrees 30 minutes, therefore lay the 


Lib, WW. 1 in Strovying, un 


Upon one or other of theſe lines (or parallel to one of them) the 
eridian-line of your Protractor (noted in the Pigure thereofy 
with EF) muſt always be laid, when you Protect amy Ob- 


ſervations taken by the Cirtumferentor, as in the Chapter "before 


Ng 
. Paper or Parchment being thus prepaid, affign any int 
upon any of the Meridians, as A; upon Which point pines th. 
ter of your Protractor, laying the Meridian line thereof juſt upun the 
Meridian-line drawn upon your Paper, as you fee it fe in the Fi- 
ure annexed. Then look in your Field-bbok what degrees the 
jeedle cut at A, which were 191 degrees: Now, becauſe the de- 
grees were more than 180, you muſt therefore lay the Semicircle 
of the Protract᷑or dust and holding it there, with your Pro- 


tracting. pin make a Mark againſt 191 degrees; throu h wine 


1 from A, draw the line AB, which contains 10 
Links. | 
2. Lay the Center of the Protractor on the point », Wich the 
Meridian-line thereof parallel to one of the pricked Meridians drawn 
upon the Paper: And ſeeing the degrees cut at B were mote then 
180, vis. 297, therefore the Semicircle muſt lie downwards; and 
ſo holding it, make a Mark ageinſt 279 degrees, and through it 
draw the Line B C, containing 6 Chains 83 Links. 
3. Place the Center of the Protrattor on the Point © the Meri. 
dian-linethereof lying parallel to ane of the pricked Metidians drawn 
on the Paper: Then the degrees cut by che Needle at your third 
Obſervation at C being above 180, namely, 216 degrees 30 mi- 
nutes, therefore mult the Semicircle lic downwards; then makin 
a Mark againſt 2 16 degrees 30 minutes, through it draw the li 
CD, containing 7. Chains 82 Links. 
. Lay the Center of the Protrattor upon the point D:; t ws | 
grees cut by the Needle at that angle being 325.; which kB ove 
Shs the oe re 15 We he 01 3 $; and againſt 
25 degrees make a Mark w r Protracting· pin, thr lich 
W 220 the angle D, draw the line DE, n making i 12 
6 Chains 96 Links. 
J. Remove your Protrattor: to E, laying the Meridian- line there- 2 
of pon (or parallel to) one of the Meridians drawn upon your Pa- 
per: And becauſe the degrees cut by the Needle at this angle were 


Semicircle of the Proty upwards, and make a Mark aga 
degrees 30 mimites, bouche which draw the line E F, 0 4 
9 Chains 7x Links. MR 
6. Lay the Center of the' Provi fiir upon the bein F | - 
cauſe the degrees to be protracted are above 1 80, vis. 34 re 
30 * Bc oy OSS of the a: Fei do he in 218 
make a Mark againſt 342 de 30 minutes, wi E 
which contains ans 7 Chains e 2 wh 


1 2 F ; 
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And in this manner muſt you Protract all the other angles, G, H, 
and K, and more, if the Field had conſiſted of more angles: Al- 
ways obſerving this for a general Rule, to lay the Meridian-line of 
the Protractor upon (or parallel to) one of the Meridians drawn 
upon your Paper ; (which the ſmall diviſions at each end of the 
Scale of the Protrador will help you to do;) and if the degrees you 
are to Protract be leſs then 180, (as thoſe at G, H and K are) to lay 
the Semicircle of the Protractor upwards, or ſrom you; and if 
they be above 180 degrees, (as thoſe at A, B. C and D are) to 
lay the Semicircle downwards, as you ſee done in the Figure. 


„6 
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n 
How to take the Plot of a Field, or other Ench- 
_ ſure, by going about the ſame, and meaſuring 


only of one Line the Plain Table. 
I. By tbe Plain Table. 


Fig. X. 1 ABC DEE G be a Field, or other Encloſure to 

IL be Plotted. , Firf, make choice of ſome convenient 

place about the middle of the Field, from whence you may conve 

niently ſee all the angles thereof, as at M; where place your I. 

ble, turning it about, till the Needle hang directly over the Mer 

dian- line in the Card, and there ſerew fait the Inſtrument. The 

aſſuming any Point about the middle of your Table, teprefenting 

| the place of your ſtanding in the Field, as M, to this Point a 

. the fide of your Index, and directing the Sights thereof to the fil 

angle at A, by the fide of the Index draw the Line MA : Then d. 

rect the Sights to the angle at B, and by the fide of the Index draw 

the line M B: Again, direct the Sights to C, and draw the lint 

MC. Do thus till you have directed the Sights to all the other 

bo 4: 4 to D, E, F and G, and draw the lines MD, ME, MF 
4 | wail 


This done, meaſure the diſtance from M, the place of your ſtand 
1ng, to any of the angles of the Field, as to A, and let the diſtanc 
from M to A be 5 Chains 80 Links: Take 5 Chains 80 links from 
any Scale, and ſet that diſtance upon the line M A, from M to 4 
REY mon The Font of Ange .. 

\ Secondly, remove your Inſtrument from M to A, and there 2 
it, lay ing the Index upon the line A M, turning the Table about 
1 till through the 70 . rou ſee a mark ſet up at M, the place whe" 
13 your Inſtrument laſt ſtood) and there fix your Inſtrument: The 
apply your Index to the point A, and upon that point turn it “ 
bout, *cill through the Sights you ſee the next angle at B: 4" 
then by the fide of the Index, draw a line which will cut 


4 


| ( And here. Note by the way, that when 


drawn. And fo is your Plot exactly cloſed, and yout Field finiſhed, 
404 by this way of Plotting you Gnnot but perceive. wonderful 


prece B 
» 0 4 \ * 1 Y | a 1 
* | | * 4 

i \ " | : 4 


% 


line MB (before drawn) in the point B; and the line A B Xx 1 9 
repreſear the Hedge. or Wan A B, and be of equal length there- 


_ Thirdh, remove your Toſtrument to B, laying the Index upon the 


line MB, and turn the Table about, till through the Sights you 
eſpic the Mark ſet up at M, and then fix it. „ 


| Way, vhen your Table is thus 
fixed at B, if you lay the Index upon tie line A B, and look 
through the Sights, you ſhall then ſee the Angle at A, or place 
where your Inſtrument laſt ſtood.) het 
Then lay the Index upon the point B, turning it about, till thro? 
the Sights you ſee the angle at C, and draw the line by the fide 
thereof, *cill it cut the line MC, which it will do in the Paint C; 


and the line B C ſhall repreſent the Hedge BC ia the Field. 


Foaurthly, place the Inſtrument at C, laying the Index upon the 
line M C., turning the Table about, till through che Sights you ſee 
your firſt mark at M, and there fix it; and laying the Index upon 


C, direct the Sights to D, and draw the line C D, cutting MD 
in D: CD. doth repreſent the Hedge CD. FORT 


Fijthly, remove the Table to D, laying the Index upon the line 
MD, and turn the Table about, till you eſpie your Mark at M, 
and then fix it; and laying the Index upon D, direct the Sights to 
E, and draw the line D E, cutting ME in E. 5 : 

Sixthly, place the Table at E, and lay the Index on ME, 


tur- 


ning the Table about, 'till you eſpie the Mark at M; and fixing 


the Table there, remove the Index to E, and direct the Sights to 


the angle at E, and by the ſide thereof draw a line cutting the 


line M F, formerly drawn in E, which ſhall. repreſent the Hedge 


Sevently, remove the Inſtrument to E, and lay the Index on MF, 


turning the Table about, till through the Sights you eſpie the Mark 


at M; and fixing it there, lay the Index upon E, directing the 


| Sights to. the angle at Gs and by the ſide thereof draw a line FG, 


cui e ing. «of rn | 
Lal, place the Table at Cg and lay ebe Indek upon M &, tur- 
ning it about, till through the Sights you Tee. the Mark at M; and 


_ there fix it: Then upon G lay the Index; and direct the Sights to 
your firſt angle at A; and (if you have committed no former Errour) 


the Index will then fall juſt upon the point A, in the line A M firſt 


expedition, almoſt all manner of Meaſuring being wholly omitted, 
and only Anguls Obſervations made uſe of. And this way being 
well and carefully performed, is not much inferiour to any of the 
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II. B. the Theodolite. 


. X. Avin made choice of a place in the middle of the 
PE = H Field, as M, place there your Theodolize, turning is 


abour, ? {ill the Needle hang directly over the Meridian-line of the = 


Card; and there fixing it, direct the Sights to every reſpettive an. 
le of the Field, noting what degrees the Index did cut upon the 
rame of the Table, which ſuppoſe to be theſe following. 


Dieg. Min. 
A? ; | 14 | zo | b 
gene be. C |thelndataidan} 37 e 
. e Index did cu O0 
N be. D F upon the Frame Rigs 002} 
ing directed to E | of the Table | 151 301 
; 212 30 
18 „ HT 05 


| Having made Obſervation of what degrees the Index cut at e: 
very angle, and noted them down in your Field: book or Table, as 
you ſee done above, then meaſure the Diſtance from M to any an- 


gle, as to A, and you will find it to be 5 Chains 80 Links ;. which 


note down in your Field-book alſo in this manner, 


From Station to the next Angle from the 
 North-Eaſtward, 5 Chains 80 Links. 


Then pages your Inſtrument at A, lay the Index on the Diame- 
ter of the Table 
the Mark ſet up at M; and there fixing the Inſtrument, turn the 
Index about, till through the _ you ſee the angle at B; and 
note the degrees then cut by the Index, which let be 112 degrees 
30 minutes. 5 6 
Then remove the Inſtrument to B, the Index lying on the Di- 
ameter, turning it about, till through the Sights you eſpie the Mark 


at M, and there fix it; turning the Index about till you ſee the an- 
yes there cutting 114 degrees 00 minutes, and 


gle at C, the 


the reſt as in the Table following. 

deg. min. 

AM. 'FBY 'fx12 30 

: S 7. 5 O 1114 o 

The Inftru- | C | and directed to M, the. DOP] | x41 30 

ment being} D index being turned J E >will cut] 70 oo 

placed at E | about to the angle FT” | 120 00 

F | : G 5 136 oo 

6 = 4132 o 


and turn it about, 'till through the Sights you ſe 


III. Eu 


Y 


ep | 
South : "About the middle thereof,.as ad! 


Aude a Poific Ar your 
Which eint place the Cen- 


| Station in the: middle of the Fd 3. upon 
oo min. 
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3 the Sigh he I 
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How to tale t 


way” 8 
ts Wy" may ſeem't 
cee that you may beforeed £0 alter or 
Field, (eſpecially-if-you 'ule a larg 
ſhew you how you TOE Aa” 
Paper, whigh.ig.thus? 

Let A BODEHE! 
Surveyed, and vou wh e 
all your Fi of 


that Point, as u Genter, 
about an Inch diſtance, and 


; and 
ircles at 


* 75 


your-. 1 able, and: 4 ho 

1 Bhs. ite Sich 
@ cove the el. 
0 K 10 — — by 


Secondly, Conſider whore i. 
the . A ; und che 
the Index 'abour upen the oe Rl 0, 
and by the fide e * 30 
moſt Circle, and for tha 


n 2 . 5 8 5 
I * 1 8 


d 3 e 5 your 
ex Upon the line 
the 8 you r | 


| LF 4 
£4 ab. 8 1 9 
"a * 218 — 
1 E . p 5 


eye Fad ibis | 


and — 
on the line. O1 b RMwe ircles, 8 
onthe Table be qual. to the ang E Sn er 
O2; — it about, and 0 5 Wen f 
rect the Sights to D, and 


* 


the length C D 
"UG 0 4 be · 


* 


75 in A. Raue 80 


Pave che > Table at 1 D, "ou ing hy Index upon 
5 till you" ſee che angle at E, and 
che Sights de E, -and draw à line from O 
N drake, ek, and 6 Chai 


crand 4 d ſo is 


TY A 

„„ „ 
4 7 N 
, EE Vw . 


d# .4 


nel 'nawdly to 
t O to rep 
when you have go 
A the Migur pers 


ens >. * 2c, . 


je Field. 


, and noted 
ea; ehen (accor- 
e 4 Skin of 
h way your, Work 
« Point repreſenting your 
on | poor Circular Scheme, 
curry Une marged wirh the Cipher o contained 
Fo 4 5 S Chains 


4 
2 


B 
* 
: 


gY 
en upon the Foln 
equal to ABC, and upot 
have the Point C. 
Ain, Upon the 
203. king out. o 
belonging te e line. inſt whieh Unes zou \find this Wark *; 
which ſhews, "that t is * ar C. muſt de Frotracted CT 
or from the Field, as is the ang BC 8 2 ] qual thereto... 
In like manner deal with the angles P, E, By, G, K and] And 
when you have come to the angle H. you hall cif * ou 1 ave truly 
- wrought) find that "the: line H K mand cut the line 4 K in its 
true point K, Whether Jeu had ſet off 8 Chains 2 Link thereup- 
on or not. 1 Wa 


—— — 


ore you | 
will cloſe or 1 


the Sär xf ing e Counties, andall orhige large and 
capacious Works, as of. la 5 Plambations, % f the perform. 
ing of this Work, the" e og" ee ee 
into four Quadrants of. Qu 
numbred 'by 1 40, 1,300. 
and ſo reckonii tohCE al 
Figure of the 
Book, Fig. IV. | 
Your Inſtrument 
mentioned, you: may 
tend in manner following. 


Lib. IV. Inſtruments in Surveying. 57 

S (in this caſe) muſt be ruled with Red. ink. into fix Columns. The 
firſt of which muſt be ſo broad as to contain the number of de- 
grees, and the quarter of. the Compaſs in which the degrees are cut 
by the South-end of the Needle. The ſecond Column is for the 

Chains and Links which every {ide of the Field containeth. The 
four other Columns, which have written at the head thereof, Nor:h, 
South, Eaſt, Weſt, are to hold a certain number of Chains and Links, 
by the-addition of which you may examine your Work, and d:{co- 

ver whether your Plot will cloſe or not, before you proceed to Pro- 


tract it. 


I. The manner of Morbing. 


Fig. XI. L. ABCD EFG HK be a Field to be meaſured. Ha- 
N ving placed marks at every angle thereof; ſrſt, place 
your Inſtrument at A, (the Flower. de- luce towards you) and direct 
the Sights to B, the South-end of the Needle cutting 54 degrees in 
the South -weſt Quadrant; and let rhe length of the line AB be 
5 Chains 12 Links. Now you mult (in the 5ſt Culumn of your 2 
Field · book) ſer down SW 54 degrees © min. repreſenting South 
weſt 54 degrees o min. and in the ſecond Column ſit down 5, 12, 
repreſenting 5 Chains 1% Links, | 


Secondly, place your Inſtrument at B, and direct the Sights to 
C, the Needle cutting North-weſt 45 degrees, and the line BC 
containing 2 Chains 89 Links. 

Thirdly, place your Inſtrument at C, and direct the Sights to 
D, the N:edle cutting North- weſt 76 degrees, and the line CD 
containing 3 Chains 35 Links, — 

Fourthly, place your Inſtrument at D, and direct the Sights to 
E, the Needle cutting North- eaſt 31 degrees, and the line D E con- 
taining 4 Chains 55 Links. * 
Fiftlh, place your Inſtrument at E, and direct the Sights to FE, 
the Needle cutting North.eaſt 56 degrees, and the line E F con- 
taining 2 Chains 67 Links, | 
Sixth, place your Inſtrument at F, and direct the Sights to G, 
the Needle cutting North-eaſt 21 degrees, and the line FG con- 
taining 2 Chains 24 Links. 1 | 

Seventhly, place your Inſtrument at G, and direct the Sights to H, 
the Needle cutting Suuth-eaſt 5 1 degrees, and the line G H con- 
taining 2 Chains 95 Links. | 

Eighthly, place your Inſtrument at H, and direct the Sights toKR, 
the Needle cutting South-eaſt 34 degrees, and the line HK con- 
taining 3 Chains 25 Links. . : ; 
| Laſtly, place your Inſtrument at K, and direct the Sights to A, 
the Needle cutting South-welt 4 degrees, and the line KA con- 
taining 2 Chains 95 Links. = 


Pp Having 


— 
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Having thus made Obſervation of all the Angles, and meaſured all 

the ſides with your Chain, and ſer them down in your Field-book 

you ſhall find them to ſtand as followetn. . 


25 Figure of your Field. book. 
c L So, Kar. et 
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II. How to Examine your Work, whether you bart 
truly wrought or not. a 


Our Work being finiſhed, the degrees cut by the Needle, and the 
length of the ſides meaſured by the Chain ſet down in the firk 
and ſecond. Columns of your Field-book, you may proceed to Pro- 
tracting: But if you deſire to be ſatisfied of the truth of your Work 
before, you may by help of the lines of Sines and Numbers, or by 
the Table of Sines and Logarithms in the Third Book, very ſpeed: 
ly make trial, and diſcover wherein you have erred, and amend 
that Errour before you proceed farther. The proportion is this: 


| 9 Firſt, 


As the Radius, or Sine of 90 degrees, | . 
is to the length of the ſide of the Field in Chains and Links, 

So is the Sine of the degrees cut by the Needle, 
to the length in the Parallel in Chains and Links. 


© Wherefore extend the Compaſſes from the Sine of 905 to the 
© length of the fide of the Field in the line of Numbers; the ſame 
extent will reach from the Sine of the Degrees cut by the Needle to 
the length in the Parallel. ey | 
©  Secontlhg 

4s the Radius, or Sine of go degrees; 3 
is to the length of the ſide of the Field in Chains and Links, 90 
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o is the Siner of. the Complement of the deg. cut by che Needle 

dh length in che Meridlanin Chaloxa0d Links, © © 
« Wherefore extend. the Compaſſes from the; Sine of 50, to the | 

length of the ſide. of the Field in the line of; Numbers; the. ſame ex- 

e tent will reach from the Sine of the Degrees cut by the Needle to 

the lengen in the Dafa. 
gut when the length is near 10 Chains, this extending will be 


ast fo convenient, unleſs. the ines and Numberz are back to back, 


as hinted at in Chap. 4. Book 2. But if your, Compaſſes are long 
© enough to reach from the Radius to the middle 9, the work will 
© do very well: But if not, extend the Compaſſes from the firſt 
Term in the Proportion to the Third, and that extent will reach 
from the Second to the Fourth. Rs 


: 4 Note, That the two Columns in yaur Field. book which are 
noted with Werth and South are the Meridian Columns, and 
the two Columns noted with Eaft and Weſt are the Parallel 
Columns: That is to ſay, the line of North and South, nored 
in the following Figure with N 8, is called the Meridian; and 
the line noted with E W, in the fame Figure, is called the 
Parallel. e , 
„ i 
let it be required to examine whether the degrees be rightly taken; 
and the ſides truly meaſured in this Figure, before you begin to 
Tour degrees being Noted, and your lengths of Lines orderly pla- 
ced in your Field-book; we proceed to examine the truth thereof 
air: . 1 ee ee 


Firſt; The degrees cut by the Needle, when the Inſtrument was 
laced. at A, being SW 54 degrees, and the length of the line A B 
eing 5 Chains 12 Links, if you extend the Compaſſes from the 
Sine of 90 deg. to 5 Chains 12 Links in the line of Numbers, that 
extent will reach from the Sine of 54 degrees, which were the de- 
grees cut by the Needle at A, to 4 Chains 14 Links in the line of 
Numbers, which is the Diſtance in the ParalJel ; and alſo the ſame 
extent will reach from the Sine of 36 degrees, which is the Com- 
plement of the degrees cut by the Needle at A, to 2 Chains 97 Links: 
in the line of Numbers, which is the Diſtance in the Meridian; 
| Wherefore (becauſe the quarter of the Compaſs was South-weſt) 
ſet 4 Chains 14 Links (which is the Diſtance 4n the Parallel) in the 
Column of Weſt, and alſo ſet 2 Chains 97 Links (which is the Di- 
ſtance in the Meridian) in the Column of South; and ſo have you 
done with your firſt Station at 4. 1 | 
Secondly, The degrees cut by the Needle, when the Inſtrument 
was placed at B, being N W 45, and the length of the 3 O 
i e N ing 


2 


* 
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being 2 Chains 89 Links, if you extend the Compaſſes from the 
Sine of 90 degrees to 2 Chains 89 Links in the line of Numbers, 
that extent will reach from the Sine of 45 degrees, which were the 
degrees cut by the Needle at B, to 2 Chains 4 Links in the line of 
Numbers, which is the Diſtance in the Parallel; and alſo the ſame 
extent will reach from the Sine of 45, which is the Complement of 
the degrees cut by the Needle at B, to 2 Chains 4 Links in the 
| line of Numbers, which is the Diſtance in the Meridian: Where. 
fore (becauſe the quarter of the Compaſs was North-welt) ſet 2 
Chains 4 Links (which is the Diſtance in the Parallel) in the Co. 
lumn of Weſt, and alſo ſet 2 Chains 4 Links (which is the Di. 
Nance in the Meridian) in the Column of North; and ſo have you 
done with your ſecond Station at B. Fh 85 1 ker 
Thirdly, The degrees cut by the Needle, when the Inſtrument 
was placed at C, being NW 76, and the length of the line CD 
being 3 Chains 35 Links, if you extend the Compaſſes from the Sine 
of go degrees to | 7 mn 35 Links in the line of Numbers, that 
extent will reach from the Sine of 76, which were the degree cut by 
the Needle at C, to 3 Chains 25 Links in the line of Numbers, which 
is the Diſtance in the Parallel; and alſo the ſame. extent will reach 
from the Sine of 14 degrees, which is the Complement of the deg, 
cut by the Needle at C, to o Chains 83 Links in the line of Num. 
bers, which is the Diſtance in the Meridian: Wherefore {becauſe 
the quarter of the Compaſs was North-welt) let 3 Chains 25 Link 
(which is the Diſtance in the Parallel) in the Column of Weſt, and 
alſo ſet o Chains 83 Links (which is the Diſtance in the Meridian) 
in the Column of North; and fo have you done with your third 
Station at C. EW EE _ 
Fourthly, The degrees cut by the Needle, when the Inſtrument 
was placed at D, being NE 31 degrees, and the length of the line 
DE being 4 Chains 55 Links, if you extend the Compaſſes from 
the Sine of 90 degrees to 4 Chains 55 Links in the line of Num- 
bers, that extent will reach from the Sine of 34 degrees, which were 
the degrees cut by the Needle at D, to 2 Chains 35 Links in the 
line of Numbers, which is the Diſtance in the Parallel; and alſo the 
ſame extent will reach from the Sine of 59 degrees, which is the 
Complement of the degrees cut by the Needle at D, to 3 Chains 
93 Links in the line of Numbers, which is the Diſtance in the Me. 
ricdian: Wherefore (becauſe the quarter of the Compaſs was North- 
| eaſt) ſet 2 Chains 35 Links (which is the Diſtance in the Parallel) 
in the Column of Eaſt, and alſo ſet 3 Chains 93 Links (which is 
the Diſtance in the Meridian) in the Column of North; and ſo have 
you done with your fourth Station at D— © _ 
Lift, The degrees cut by the Needle, when the Inſtrument was 
placed at E, being NE 56, and the length of the line E F being 
2 Chains 67 Links, if you extend the Compaſſes from the Sine of 
90 degrees to 2 Chains 67 Links in the line of Numbers, that extent 
will reach from the Sine of 56 degrees, which were the degrees cut 
by the Needle at E, to 2 Chains 22 Links in the line of Numbers 
| | VV W which 


ems cnc ooo LEI. ico ico 1 : 


that extent will reach from the Sine 


ridian : Wherefore (becauſe the quarter of the 22 was 


was pla of G, being SE 51 78 the le 
G H = 2 Chains 95 ban you extend the 
the Sine of go degrees to 2 ins 95 in the 
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Hk Peng 3 Chains 25 Links, if you eMtend the Compaiks 
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which is the Diſtance i in the Parallel; and alſo the ſame extent will. 


reach from the Sine of 34, Which is the ement of the d 
cut by the Needle at E, to » Chain Fo. Links in the line of 


ders, which is the Diftancs in the Meridian: Whetefore 4 


the quarter of the Compaſs was North-Eaſt)/ ſet 2 Chains 42 Links 
(which is the. n in the NN in the Column of Raſt, nd 
alſo ſet x Chain 30 Links (which is the Diſtance in the. 
in the Column of North: * ſo have you docs with, your 
tion at B. odd pine wi 
Sixthly, The degrees and, by the Needle when the "OE 5 
was placed at F, being N E ar degrees, and the 8 
FG being » Chains 24 Links, if you extend the 
the Sine of go degrees to 2 Chains 4 Lins I the in the line: 


which were the 
degrees cut by the Needle at E, to © Thal de. 80 Links. in the line 
of Numbers, which is the Diſtance in the Parallel; and og the 
ſame extent will reach from the Sine of 69 degrees, which | 


Complement of the degrees cut by the: Noodle at F, to 
10 Links in the line of Numbers, which is the Diſtance in 


he Parallel). 
1 


eaſt) ſet o Chains 80 Links (which is the Diſtance 
in the Column of Eaſt, and alſo ſet z — apo 10 
the Diſtance in the Meridian} in the Column of 1 
have you done with your ſixth Station at . 
Seach. The degrees cut by the Needle, wheo.t 


bers, that extent will reach from the Sine of -5 x d 
were the degrees cut by the Needle at G, to 2 Chains 30 Links 

in the line of Numbers, which is the Diſtance in-the Parallel; and 
alſo the ſame extent will reach from the Sine of 35, which is the 
Complement of the degrees cut by the Needle at #3 {to x Chain 
83 Links in the line of Numbers, which is the Diſtance in the Me- 
ridian: Wherefore (becauſe the quarter of the Compaſa was South- 


eaſt) ſet 2 Chains 30 Links (blech es the Diſtance in the Paral- 


kl) in the Column of Eaſt, and alſo ſets. Chain 83 Links (which 

is the Diſtance in the Meridian) in the Com of South; and ſo 

have you done with your ſeventh Station-at-G. . 

Eighthy, The .cut by the Neale, when the Inſtrument 
aced at H, being SE 14 degree, and the 


tlie line 
from 


he We of go degrees to- 3 Chains 23 Funn line of Num- 
bers, that extent will reach from the Aer egrees, which were 
the degrees cut by the Needle at H, to 1 Fab r 92 Links in the 
line of Numbers, which is the Diſtance in the Parallel ; and alſo the 
ſame extent will _ from the Sine of 56, Which is the 


in the line of Numbers Which is the Sa in the Meridian: * 
9 


eut by the Needle at H, to 2 Chains 68 Links. 5 
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fore (becauſe the quarter of the Compaſs was South-eaſt) ſet 1 Chain 
982 Links (which is the Diſtance in the Parallel) in the Column of 
"Eaſt, and alſo fet 2 Chains 68 Links (which is the Diſtance in the 
Meridion) in the Column of South; and fo have you done with 
your eighth Station at H t. . 
5 2 'The ees cut by the Needle, when the Inſtrument 
was placed at K, being SW 4 degrees, and the length of the line 
K A being à Chains 95 Links, if you extend the Compaſſes from 
the Sine of 90 degrees, to 2 Chains 95 Links in the line of Num. 
bers, that extent will reach from the Sine of 4 degrees, which were 
the degrees cut by the Needle at K, to o Chains 6 Links in the 
line of Numbers, which is the Diſtance in the Parallel; and alſo the 


ſame extent will reach from the Sine of 86, which is the Comple. 


went of the degrees cut by the Needle at K, to 2 Chains 92 Links 
in the line of Numbers, which is the Diſtance in the Meridian. 
Wherefore (becauſe.the quarter of the Compaſs was South-weſt) 
ſet o Chains 6 Links (which is the Diſtance in the Parallel) in the 
Columa of Weſt, and alſo ſet 2 Chains 92 Links (which is the Di. 
france in the Meridian) in the Column of South; and fo have you 
done with your ninth Station at 6 


Having thus gone over every of your Angles and Sides, as you 
ſee here , and noted them down in your Field-book under their 
reſpective Titles of North, South, Eft and Weſt, you ſhall find tliem 
to ſtand in the Fiel. Bod, as followeth. | 


Tube Figure of your Field-book. 


n . T. ¶Vortb. Sus Eat. Ve. 
1 * — ee. 1— — 
| 4-14 | 
{D | 2.04 | 
C 3-25 | 
140 2.35 
E | : 2.12 
IF | 2-20} IJ o. 80 
HI 2.68 1.82 | 
K | e 
10. 40020. 409. 49 [9:49 


This done, add all the Figures in the North Columd together; 


and you ſhall find that they make 10 Chains 40 Links; alſo add 


the Seth Colum, and they make 10 Chains 40 Links: Then add 


the Lal Column, and they make 9 Chains 49 Links; 44%, add 
the Hat Column, and they alſo make 9 Chains 49 Links. - 
: 5 S - £0 


 # 
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93 Links in your Compaſſes, and ſet that 


r 


of the Eaft Column, and the Sum of the Wet Column are equal, 


you may be aſſured that your Work is true: But if the Sums of the 


following. 


How to Protrac any Obferuations' taken accer- 


ding to the Directions of the lafe Chapter. 


Fiz. XI. I eon a Sheet of Paper or Parchment draw firſt a line, 
2 U SN, repreſenting, the Meridian, and at ri 


v 


ine, as 
here to another line E W, repreſenting the Parallel: Then — 


your Field- hook before you, you ſhall find in the South N 
5 97 ; Wherefore take 8 your Compaſſes à Chains 97 Links, as 


place it upon the Meridian from A to 1. 


4 Links in your Compaſſes, and ſet that Diſtance upon thy 
an from 1 to 2. And becauſe you change yaur Column fram Sant 
to North, you muſt ſet your 2 Chains 4 Links from x to 2 downs 
Thirdly, In the North Column you ſhall find o. 93: Take 3 
93 Links in your Compaſſes, and ſer that Diſtance upon rhe Mert- 
dian from 2 to 3. x * 2 


Fourthly, In the North Column you ſhall _ 93: Take 5 Chains 
Diſtance upon the Meri- 
dian from 3 to 4 ; | 


_ Fifthly, In the North Column you ſhall find 1. 50: Taks 12 
50 Links in your Compaſſes, 9 ſet that Diſtance upon the Meri- 
dian from 4 to 5. _ Ro ORIG 1 

Sixthly, In the North Column you ſhall find 2. xo: Take 2 Chains 


Secondly, Ta the Narth Column you find 2. 04: Take 2 Chg 
4 pon the d. 


10 Links in your Compaſſes, and ft that Diſtance upon ite Meri- | 


| dian from 5 to 6. | 


Seventhly, In the South Calumn you ſhall find 1. $3 : Take 1 Chain 
83 Links in your Compaſſes, and ſet that Diſtance upon the Meri- 
dian from 6 to 7. And here again, becauſe yen change your Co- 
lumn from North to South, you muſt ſet your 1 Chain 83 Links from 
6 to 7 upwards towards the Sau. | 


Eighth, In the South Caluma you ſhall find 2, 68: Tale g Chains 
68 Links in your Compaſſes, and ſet that Diſtance upon tha Meri. 


dian from 7 to $, 


muh 
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Nintbly, In the South Column you ſhall find 2. 91: Take 2 Chains 
92 Links in your Compaſſes, and ſet that Diſtance upon the Me. 
ridian from 8 to A, Where it will exactly fall; if you have truly 
wrought. 5 | 


Thus have you found the Points 1. 2. 3. 4. f. 6: 7 and 8. up. 

on the Meridian NS: Through every of which Points draw 
obſcure Lines with Black lead, or ſuch like, parallel to the Pa. 
T's as the Lines 1 B, 2 C, 3 D; 4 E, 5F, 6 G, 7H, 


This done, repair again to your Pield- book, where in the % 
Columa you ſhall find 4. 14: Take 4 Chains 14 Links in your Com. 
paſſes, and ſet that Diſtance upon the Parallel from A to 1. 
 .. Secondly, In the Weſt you ſhall find 2. 04: Take 2 Chains oꝗ Links 

in your Compaſſes, and ſet that Diſtance upon the Parallel from 
„ 5 = . 
Thirdly, In the Weſt you ſhall find 3. 25: Take 3 Chains 25 Links 
in your Compaſſes, and ſet that Diſtance upon the Parallel from 
2 tO 3. =Y : 

J Fourth, In the Eaſt you ſhall find 2. 35 : Take 4 Chains 35 Links 
in your 8 and ſet that Diſtance upon the Parallel from 
3 to 4 And here, beeauſe you change your Column from Wef to 
Eaſt, you muſt ſet your 2 Chains 35 Links from 3 to 4 backwarl 
towards A. =_— 1 — 

Fifthly, In the Eaſt you ſhall find 2. 22: Take 2 Chains 22 Link 
in your Compaſſes, and ſet that Diſtance upon the Parallel fron 
4 to 5. . | „ 
is Sisethly, In the Eaſt you ſhall find o. 80: Take o Chains 80 Link; 
in your Compaſſes, and ſet that Diſtance upon the Parallel from 
f Seventhly, In the Eaft you ſhall find 2. 30: Take 2 Chains zo 
pra your Compaſſes, and ſet that Diſtance upon the Paralle 
Eighth, In the Eaſt you ſhall find 1. 82: Take 1 Chain 82 Link 
in your ompaſles, and ſet that Diſtance upon the Parallel from 


Ninthly, In the Weſt you ſhall find o. 06: Take o Chains oö 
Links in your Compaſſes, and ſet that Diſtance upon the Parallel 
from 8 to A, where it will alſo exactly fall, if you have truly 
wrought. So: . . 


Thus have you found the Points 1. 2. 3. 4: 5. 6. 5 and 8, up 

on the Parallel EW: Through every of which Points drav 
obſcure Lines with Black- lead, or ſuch like, parallel to the 
= 2 tg of as the Lines 1 B, 2 C, 3 D, 4 E, 5F, 6 6, 
7 H, 


This 


ou thall God: that the line x 2. which is day 


1 = Fo 0 wn Pa- % 2. 
le- | rallel to the Aale E W, and the line 1 B which is drawn Faral- oO . 3am 
ly fel to the Meridian SN, Will croſs one another in the point B e 


| Wherefore à line drawn. from A to B ſhall repreſent the fide of the > 
Field A. B; and if vou have N e you ſhall find it to con- 3 


ap- rain 5 Chains /// ac ri a IN. 
Pa- Likewiſe the Lineb 20 A 20 croſs ane another in the point 1 a 
H, Likewiſe the Lines 3 D and 3 D croſs one another in the Point D. „„ 
| Likewiſe the Lines 4 E and 4 E croſs one another in the Point E. e 
Likewiſe the Lines 3 F and 5 F croſs one another in the Point Ei -- Xx. al 
2 Likewiſe the Lines $ G ald 8 G croſs one another in the Point 6. 4 >". 
IM» Likewiſe the: Lines 7 H and 7 H croſs one another in the Point H. 8 
1 | Likewiſe the Lines 8 K and 8 K croſs one another in the Point K i 
ow Now if you rad tine lines A B, B C, CD, DE, EF, FG: Fo IRS 
HK, and K A, yo Hall have upon your Paper or Parchment the eg 
inks true and erat 1 of the Land you Survey d. And this way for e 
rom exa edeth any other we ee, OH 5 "Sh 
rom 
ſt to 
vard 
ink thts which jou cannot come to 
1 ſeaſure eur 
ink R 
F: Hy ne Plain, Table. 
? EF (Fig. XXIV.) be 'a Wood, firſt aflign 4 3 
Lin Fo 15 to 5 in at, Mb the Woe wi let be at the angle ©, 
m at A: From whence, meaſure to a Mark ſet up at the next an «.' 9 
” at B, which Diſtance let be 2 Chains os Links. £ "SABRE Las 1 
ns 06 Secondly, place your Inſtrument at 8. and affig ſome conveni= 
alle ent point upon cut Table to repreſent the 1 585 and draw a line 
try WAY chereupon, fer Upon it your Meaſures diſtance from B to a4. 
Tbirdh, Lay your Ruler and Sights upon this line, and move the. PS 
Ties about "ll you: fee: your: Mark: at A, and there fix the Table: 8 
. up⸗ en, » KI 8 15 PV 0 | ys ff Wigh nnen 88 . e | m_ 
— Four your Ruler to the point By and dick your Sights | 
co the e a Mark = up. ar. C, and by Ly rnd of it din a line, 9 © 
60, (RE Maſure ide diſtance from B to C, which bon up to be 1 ; Chun „ 
4 8 which diſtanee ſet ſrom B to C. 88 ee Om 
15 Ff Remove your Table to C, laying; * Ruler upon the line 4.4 _ 
This -B, aud turm it about kill you ſes a, Mark at B, an and then fix it . 


. * e 
Fo, ter” al wg OE 


5 1 STA 


A 


66 The Uſe of the ſeveral Lib. IV, 
and turn the Ruler about upon the point C, till you ſee a Mark ſet 
up at D, and by the ſide thereof draw a line, and Meaſure the di. 
. ſtance C D, which ſuppoſe to be 2 Chains os Links, which diſtance | 
ſet upon the line from C to pP). Es Lon 

Sixthh, Remove your Table to D, laying the Ruler 8 be 
and turn the Table about, till you ſee your Mark C, and there fix 
it, turning the Index about upon D, till you ſee a Mark ſet up at 
E, drawing a line by the fide of it: Then meaſure the diſtance from 

D to E, which let be 4 Chains 75 Links, which ſet upon the line 
from D to E. ET „ 

Seventhly, Remove your Table to E, laying the Index upon the 
line E D, and turn the Table about, *cill you ſee the mark at D 
and there fix it, turning the Index about opp the point E, till you 
ſee a Mark ſet up at F, drawing a line by the ſide of it. The 
meaſuring the diſtance from E to E, ſuppoſe » Chains 15 Links | 
ſet that diſtance upon the line from Eto k. 4 

Laſtly, Remove your Table to E, laying the Index upon the line } 
FE, and turn the Table about, till through the Sights you ſee the | 
Mark at E, and then fix the Table, and turning the Index upon | 
the point F, direct your Sights to your Mark firſt ſer up at 4, 
and meaſure the diſtance F A, which will be 2 Chains 62 Link 


And ſo is your Wood incloſed. ee” 
II. By the Theodolite. 


. Hine aſſigned an angle without the Wood whereat to begi 

e as at A, (Fig. 24.) ſet your Inſtrument at the next angle a | 
g; then meaſure the diſtance 90 A to B, which ſuppoſe 2 Chaim 
* os Links, which fer down: Then turn the Inſtrument about, ul 
© through the fixt Sights, you ſee your next Mark at C, and then fi i, 
and turn the Index about till you fee your laſt Mark at A, ad 
note what Degrees are cut, which we will ſuppoſe to be 93 d 
© prees, which ſet down in your Book. ' EEE as ol 
Then meaſure the Diſtance from B to C, ſuppoſe to be x Chan 
448 Links, which ſer down: Then ſer up your Inſtrument at C, 
turning it about upon the Staff, till through the fixt Sights you ſee your } 
next Mark D, and then fix it, turning the Index about, till thro' i 
© the Sights you ſee your Mark at B, wherewe ſuppoſe it will cut 257 de. 
# orees. And working in this manner at every of the other angles, 
and meaſuring the ſeveral diſtances, you will ad them to be as in 
(this Table. B B „„ fy on 0 

4 | Ci Tic | | | We. 


From 48 D 0 * 75 {ond the Angle 
- *. 
59 
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in Wood- 
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\ 


vations. 


J Need ſay nothing concerning the Protraction hereof, it being 
4 performed in the ſame manner as the Protraction in Chap. 18. 
«But the very ſight of Hg. X. will be better Direction, than a whole 
* Chapter of Information, and therefore to it I refer it. 


* . 
| — — — — — 


ni. How to Pa- according to lf Off 


b—— 


> "OM. 
How to take the Plot of @ whole. Manor, or of 
* dtvers pores of Land lying together, whether 
lands or Champain Plains. 


I. By the Plain Table. . 


Fig. XIII. A Lthough practice, in the performance hereof, be bet · 
II ter than many words, and that the rules already 
delivered are of ſufficient extent to perform the work of this Chapter; 
yer (for farther ſatisfaction in this particular) I will herein deliver 


the moſt ſure and compendious way I can imagine. 


* 


| Suppoſe therefore that the following Figure L MNP QS TY 


XGH and K were part of a Mannor, or divers parcels of land ly- 
ing together, and that it were required to take the plot thereof up- 
on your Plain Tablet. © na ke 


Now the beſt way (in my o inion) is, firſt to go round about 


the whole quantity to be meaſured, and draw upon Four Table a 


perfect Plot thereof, as if it were one entire Field: (which you may 
do by the 13 Chapter of this Boot:) and then to make ſeparation 
and diviſion thereof in an orderly way, as is taught in this Chapter. 


But before you begin your Work, it will be very neceſſary to ride 
or walk about the whole Mannor, or at leaſt ſo much as you are to 
Survey, that you may be the better acquainted with the ſeveral 


Bounders : And in your Paſſage, you ought to take ſpecial Notice 
of all eminent things lying in your way, as Churches, Houſes, Mills, 
High-ways, Rivers, &c. which will much help you, Alto in this 
your Paſſage, it were neceſſary to take Notice of ſome convenient 


| Place to begin your Work, as followeth. 


«Having made choice of ſame convenient place in the Periphery or 


out ward part of the Mannor, as at A, place there your Table, turn- 


ing it about, till the Needle hang over the Meridiao-line in the Card, 
and there fix it: Then upon the Table (with moſt convenience) 


aſſign any point at pleaſure, as A; unto which point lay the Index, 


and 


— —— 
— ͤ rats 
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— — — —— 
1 — — . - —_— — — — 
- = — — 8 — — 1 =, do, car - — — 
— —— TIN 2 - 5 = 
e — — — = 
% me” \ * hs 
— 3-46 EE a N 
= — HOT 
— — —— —e— ——— 
— 
— — — — — — — 
— _— = — * 
* — — 


68 Thellſoof theſriral Lib. 1 


and turn it about, *cill through the Sights you ſee a Mark ſet up at 


the next avgle at L: Then by the Side of the Index draw the line 
AL, which ſuppoſe to contain 8 Chains 68 Links: Take theſe 


. 8 Chains 68 Links from any Scale, and place that length upon your 


Table from Atoll. 3 95 

2. Bring your Inſtrument to L, and lay the Index upon the line 
LA, turning the whole Table about, till through the Sights you ſee 
a Mark ſer up at A, where your Table laſt ſtood, and thete fix it 
ſo will the Needle hang directly over the Meridian-lige in the Card 
as before: Then lay the Index upon the point L, and turn it about, 
till through the Sights you ſee a Mark ſet up at the next angle at 
M, and draw a line by the fide of the Index, which ſuppole to 


contain 6 Chains 55 Links : This length being taken from the ſame 


Scale as the former line was, will reach upon your Table from the 
point L unto M. = 3 : 
J. Remove 45 Table*to M. and lay the Index upon the lit 

M L, turning the Table about, till through the Sights you eſpie 1 

Mark ſet up at the angle L, where your Table laſt ſtood, and there 
fixing it, you ſhall till find the Needle to hang directly over the 
Meridian-line, if you proceed truly in your Work: Thea laying thi 
Index to the = M, turn it about, *rill through the Sights you eſpic 
ſome Mark ſet up at the next angle at N, and draw a line by the | 
ſide of the Index: Then meaſuring with your Chain from M to N, 
you ſhall find it to contain 7 Chains 27 Links z which take fromthe 
ſame Scale as before, and place the length thereof upon your Table 


from M unto N, 


4+ Place your Inſtrument at N, laying the Index upon the line | 
NM, and turn the Table about, 'till through the Sights you ſee x 
Mark ſet up at your former Station at M, and there fix the Table, 
ſo will the Needle hang over the Meridian- line as before: Then turn 
the Index about upon the point N, till through the Sights you eſpie 
the next angle at P, and draw a line by the fide thereof: Then me | 
ſure the diſtance N P 9 Chains 32 Linke, which take from the Scale, 
and ſet it upon your Table from N unto Pp. | 

In this manner muſt you go round about the whole Mannor, ma. 
king Obſervation at every angle thereof, as at POT YXGH and 
K, and ſetting down the length of every line upon your Table 6 
you find it by meaſuring with your Chain, you ſhall have upon 
your Table the Figure of one large Plain, which muſt include all 
the reſt of the Work: And in thus going about you ſhall (if you 
have truly wrought all the way) find your Plot to cloſe exactly in 


the point A, where you began; but if ir do not, go over your 


Work again, for otherwiſe all that you do afterwards within the 
ſame will be falſe. 55 . 00 
J Here Note, That if one ſheet of Paper will not contain your 
whole Plot, you muſt then ſhift your Paper as is taught in 

the 18 Chapter of this Book, 4 5 


- Having 
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Having thus drawn the true Plot of the outward bounds or Pe- 
riphery of the whole Manner upon your Table, as the Figure A I. 
MNPQSTYXGH and K, and exactly cloſed your Plot at A 
where you began, you may proceed now to lay Out the -Aeveral,, 


e 


Cloſes therein contained, in this manner, . 


= 7 ; $ 5 =. ö | 3 7 65 4.2 5 1 4 5 « E 
1. Place your Table at A, laying the Index and, Sights upon the 
line A L before drawn, and turn it about *cill through the Sights 


you eſpie the angle L; and thete fixing it, the Needle will hang di- 
rely over the Meridian: line in the Card: Then turn the Index a- 
bout upon the point A, till through: the Sights you eſpie a Marx 
ſet up at the angle B, and by the ſide of the Index draw the line 
AB, containing 6 Chai 43 Links. „„ 
2. Remove the Table to B, laying the Index on the line B A, and 
turn the Table about till through the Sights you ſee the angle A: 
Then fix it, and turn the Index about upon B, till you ſee the ext 
angle at C, drawing the line B C. by the ſide of the Index, which, 
ſuppoſe to contain 8 Chains 5 Links. = 


Place the Table at C, laying the Index upon the line C B, 
* turn it about till through the Sights you ſee your former Sta- 
tion at B; and there fixing it, turn the Index about upon the point 
C, 'till through the . you ſee the angle at E, and draw the line 
C E, containing 10 Chains 22 Links, which ſet from C to E; and 
again (before you move your Table) direct the Sights to O, and 
draw the line OC, containing 6 Chains 64 Line, which take 
from your Scale, and ſet from C to O:. And. (becauſe O is the 
next angle to the bounder) you may (without placing your Inſtrü. 
ment at O, or meaſuring the diſtance ON) draw the line. ON up- 
on your Table, which (if the reſt of the Work be true] will con- 
uin 4 Chain 45 Links fr ewa, 
4. Remove your Table to E, laying the Index upon the line EC, 
and turn the Table about till through the Sights you ſee the angle, 
at C: Then fix it, and turn the Index about upon the point E, till 
you eſpie the next angle at E, and draw the line EF containing 
5 Chains 50 Links, which ſet from, E, to F. Now (becauſe.the an- 
gle at F is the next angle to the bounder) you may draw the line; 
FG upon your Table without any further trouble, which /if the 
reſt of your work be true) will contain 6 Chains 68 Links. 

5 Remove your Inſtrument to T, la ing the. Index upon the line 
TS, and turn it about *ill through the ights you eſpie the angle ; 
at 8; and there fixing it, turn the Index about upon the point T, 
'rill through the Sights you eſpie the next angle at V, and hy the 
lide of the Index draw the line E V, containing 6. Chains 15 Links, 
which ſet upon the Table from T to V. Now, (becauſe V is the 
angle next the bounder) you may only draw the line VG, With- 


out placing your Inſtrument at V, or meaſuring the diſtance V G, pon 


the ground, which (if the reſt of the work be true) will contain 
6 Chains 38 Links. ; 75 . n 


8s s Bring 


To T be liſe of the ſeveral Lib. IV. 

6 Bring your Inſtrument to N and lay the Index upon the line 

PQ, turning the Table about till through the Sights you ſee the 
angle at P: Then fixing the Table there, turn the Index abeut up. 
on the point Q, till through the Sights you eſpie the angle at R, 
and by the ſide of the Index draw the line QR, containing 10 Chains 
75 Links, which ſet from Q to R , 
- Laſtly, Bring your Table to R, and laying the Index on the line 
. QR, turn the Table about *cill through the Sights you ſee the an. 
gle at Q, and there fix it: Then turn the Index about upon the 
point R, 'till through the Sights you eſpie the angle at D, and 
draw the line RD, which (if the reſt of the work be true) wil 
contain 5 Chains 3 Links. %% 

Thus have you an exact and perfect draught of the whole Manner, 
or of ſeveral Ineloſures; in the performance whereof 1 have been 
ſomething large, becauſe I would ſhew the moſt natural way firk; 
But the ſame (ry may be performed with more brevity as follow. 


eth, wherein (if you'mark it well) you ſhall plainly perceive that 
half the work will be abbreviated, and the ſame thing effected with 
almoſt half the meaſuring. : 


r. Having made choice of the angle A to begin your Work, plac 
your Table there, turning it about 'till the Needle hang dire&ly 
over the Meridian-line in the Card, and there fix it: Then aſſign 
any point upon the Table for your beginning Station, as the point 
A, and laying the Index to this point, turn it about *cill through iht 
Sights you eſpie the next angle at L: Then draw the line A L, con. 
taining 8 Chains 68 Links, which take from your Scale, and fx 
from A to L: And alſo (before you move your Table) direct the 
Sights to B and K, and by the fide of the Index draw the Lines 
AB, and AK; but you need not meaſure the lengths of them, 

2. Then go forward with your Work as in the former part of thi 
Chapter, placing your Table at the angles LM and N; and when 
you come to N, and have drawn the line NP, you may (before 
you move your Table) draw the line NO. but not meaſure it. 
3. Alſo when you come to the angle Q, and have drawn ths 
2 you may draw the line QR alſo, at once placing of the 

4. When you come to obſerve at the angle T, and have drawn 
the line TY, you may at the ſame time alſo draw the line TV, 
but need not meaſure it. Os 

5, When you come to the angle G, and have drawn the line 
G H, you may alſo draw the line G V, which will cut ths line TV 
in the point Y; and at the ſame time alſo you may draw the line 
G E, containing 6 Chains 68 Links. 5 

Having thus gone round the whole Mannor, and made a Plot of 
the outward purt or Periphery thereof, and alſo drawn the lines AB, 

NO, QR, TV, GV and GF, as you went along the bounder, 
the remainder of the Work will (by this means) be much abbrevi- 
ated, for you have no more to do, but on 

| | | | 1. 40 
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1. To place your Table at E, laying the Index upon the line EG, 
and to turn it about till through the Sights you eſpie the angle at 
G: And fixing it there, direct the Sights to E, and draw the line 


* 


FE F, containing 5 Chains 50 Links. ; 55 
BY Place che Table at E, and lay the Index on the line E E, turn- 


ing the Table about *cill you ſee through the Sights the angle F; 
then fix it, and turn the Index about upon the point E *till through 
the Sights you eſpie the angle at C, and by the (ide of the Index 
draw the line K DC, which containeth 10 Chains 22 Links. Then, 
becauſe from C to D there are 4 Chains, ſet 4 Chains from C to D, 
and draw the lins D R, which will cut the line GR in the point 
R, leaving the line D R to contain 5 Chains 3 Links, 


Laſtly, Place the Table at C, laying the Index on the line C E 
turning it about ?till through the Sights you ſee the gy at E; and 
there fixing it, turn the Index about upon the point C, and direct 
the Sights to B and O, drawing the lines C B and CO. And thus 
| have you upon your Table an exact Plot of your Mannor with 
great eaſe and _— 3 

There is yet another wy to perform this Work, When you 
have taken the true Plot of the outward bounds or Periphery of the 
whole Mannor upon a ſheet or more of Paper, if you will take the 
pains to go over every particular Inclofure again, and draw parti- 
cular Plots of every parcel by the ſame Scale wherewith you laid 
down the Plot of the Periphery ; then over the Plot of every par- 
ticular Incloſure draw parallel Meridians: And when you have thus 
lotted every particular, if you cut them off by their bounders, and 
ay them one by another according to their Situation within the Plot 
of the whole argu ou ſhall find that thoſe Plots (if your 
work be true) will juſtly fill the Plot of the whole, leaving no va- 
eulty. | It | 


II. By the Theodolite or Circumferentor. 


Ng. XIII. NX what hath been hitherto delivered concerning the 
2 Harmony between the 7heodolite and Circumferentor, 
= may perceive that the working by any one of them being right- 
y underſtood, the application thereof to any of the other will be 
apprehended at the firſt ſight : I will therefore inſtance in the Cir. 
cumferentor, as being moſt general. Let the Example of the laſt 
Chapter ſerve, where the Figure ALMNPQSTVXGHKre 
pong part of a Manner, Then having provided your Field. 
ready Ruled, you muſt at the head of one of the leaves there. 
of write the Title of the Mannor, the County in which it is, and 
who is Lord thereof, As, 8 


0 the Honourable. N. B. Lord thereaf,” 


len 
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Phe a if Elfno re; i the- Cov 


; 1 
Hen beginning with your krſt Cloſe, write 25 05 wy of 


your Field-book the Tenant's, name, t f. the 
1 the tenure by which he. holds the ſame. |. 1 for gh c e lt Ci 
j As Tn 7 IA ien " 1 
580 | Henry Grg, Cue Cloſe, Paſture, | e 5 g 5 0 
7115 


0 XR, 
Under this draw a Line quite tbr ugh..yaur t be 
ning to Survey this Cloſe, place, «96. e 15 
your Sights to L, 1 1 there cut, _ be 160 

rees 45 minutes; which, 160 degr 5 minu noted 
fe fi firſt and ſecond: Columus af he Feldt bo e The Fa, pa ſur 
he diſtance AL 8 Chains 68 Links, which, 1 5 19, the, 1 turd = 
urth Columns. I Coax Dol £ he La 
2. Remove your Inſtrument to L, and direct the Sights to M 
e Needle cutting 18x degrees 30 minutes, and, the line LM 
rc 6 Chains 75 Links, which nate, lown in your, Field: 
00 oh * 
3. Place your Iaſttument at M, ang dire digg Li his 40, N, , the 
Needle cutting 233 degrees, and the li ine: M. ch hains, £3, Link 
which note in your Field- N And in a ou a 11 leave 
the Hedge or bounder ALM N., adjo Penne tq x Common, 
(which appertaineth to: another. Manat 9 re 75 the 


21 


name inſerted for your remembance When ' you me.to, procratt 
on,) you muſt draw a line quite through, YOUL.. 185 el, ook, and 1 
the laſt Column thereof write Wighy Camman, W ORE unto 
you that you are to leave the bounder, of 27 Cam: mon 5 e 


Place your Inſtrument at N, and direct the Soft to „ .the 
Needle cutting 355 degrees 40 minutes, 5 the diſtance NO 
being 4 Chains 45 Links, which nyte in your FR bY * 
fore. WEL "© [a64# <4 whe 4. 

5. Place your eat at O, and direct the "Sights to C, the 
Needle cutting 309 degrees 30 minutes, and the line O;C contain 
ing 6 Chains 64 Links, which note an your Field; book. 

Now becauſe at theſe two Obſervations you went againſt the 
Hedge or bounder of Banton Plain, iygu muff, againſt them write 
in your Fie!d-book: Banton Plain; and becauſg. you are gow to leave 


the Hedge or bounder of Banton Plain, dra a _ has: ada 


Fr Field-book. 9 e I in 81 * 't 1110 1 1 


67 * 


* 


7 Re. 


Needle cutting 19 degrees 30 minutes, and the Diſtance B A 


A , 4 18 WY 1 4, 
N . 
A 1 A — * a * 1 p * ; 
* * 3 
0 


7. Remove your Inſtrument to B, and direct the Sights to d, the ; 


wo 


6 Chains 43 Links: The degrees and minutes muſt be noted 0G 
firſt and ſecond Columns of your Field- bock, and the Chains and 
Links in the third and fourth. Now becauſe at theſe two laſt Ob- 
ſervations you went againſt the Hedge or bounder of Bey Wood, you 
muſt therefore againſt them write Bey Wood ; and becauſe you have 
now finiſhed your firſt Cloſe, you muſt draw a double Line through 
your Book for your Remembrance. | 
Then conſider Which parcel is next fitteſt to be taken in hand, 
which let be Bay Wood; and withal at what angle thereof it is moſt 
meet to begin, which ſuppoſe C; and here (for your help hen you 
come to. protraction) you muſt expreſs in the title of this ſecond 
Cloſe at What Angle you begin the ſame, (unleſs you had begun it 
where you ended the laſt at A, and then it is not material :) Where- 
fore ſeeing you are beſt. to begin at C, look in your Field-book (on 
the work of the laſt Cloſe) what degrees and minutes the Needle 
eut at C, which were 54 degrees and 8 Chains 5 Links, therefore. 
againſt that number make this © or the like Mark, and write the 
Title for your fecond Cloſe thus: 1 


Samuel White, Bay Wood, by Leaſe, 
e begin at ©, 155 


By this means you ſhall readily know, when yon come to protra- 
ction, where to begin with this parcel, and in the margin place 
(2) for the number of your ſecond parcel; and then proceed in your 
work of Surveying this parcel as before you did for the other, till 


vou have gone round about the ſame, enfling at A where you firſt 


began, noring down all your Obſervations both of lines and angles, 
with the particular bounders as you go along in your Field- 

in all reſpects as you did thoſe of the firſt Cloſe: And in thus do- 
3 © ing you ſhall find that 
at your firſt Obſerva- 


8 ** — 


The Mannor of Elſmore in the don from C to E. you 


went partly by the 


County of S. for the Honourable Hedge or Bounder of 
R. B. Lord thereof. Banton Plain, and part- 
. „ ly by the Hedge or 
(1) Henry Grey, Cosby Cloſe, Paſture, Free. Bounder of Charch- 
1601451 5/65 c 2 10 2 
18 N 3 aainſt the degrees of 
23 : 2 155 | 9 * 3 that Obſervation, write 
355040 — METER Ila nts Banton Plain & Charch- 
2215 415 Banton Plain. Field, there drawing a 
TIN 1 —— — — line: Then at your 

= | EO two next Obſervations 
2 — dai | en. — — at E and E, you went 


along the Hedge or 


a © t Bounder 


74 be liſe of the ſeveral Lib. IV. 
Bounder of Cbarch- TP F 
Field; and at the three (Z Samuel White, Bay Wood, dy La” 
laſt Obſervations at es begin at c. 
H and K, you went 22/20] I|:2|Banion Flain, and Church- Frere. 


againſt the Hedge or = tld 
ner of * + tt 's : * 4 4 Church. Field, 
mon, there finiſhing 8 — 
our ſecond 1 6/04 Ry 
Wherefore * a 1436 MA. | Mich Common. 
double line quite thro! 22332 OTE 
your * cy (3 ) George > * — By for two © 
| Theſe two parcels _ _— 
being finiſhed, conſi- 22010 9/32] Wiby Common, © 
| — ig” is _ fit- 2v9]36 Lo. The borreſh, 
telt to taken in 15400 oy 5 : ; . 
hand, and whore to «:/3o| z Church Field. 
begin it; which ſup- e e — 
pole Banton Plain, and (4) [homas Kino, Church-Freia, by Lea 
to begin at N: Where- 105 hs at X. am 


Field- Book what de- III —— 2 — 
grees the Needle cut Too 6 
when you made Ob. 2 alrol 6118 Odcumb Cloſe, 
ſervation at the end ii ' 


the Surveying of Cosby (5) Fohn Niawore, Odcumb Cloſe, Free, 


** 


— 


Cigſe, and left the Boun- 3 

der of ac Common, 8 begin 2 1 
hic egrees you 3 

ſhall find to be bh 46 10 6015 Church Lane. 
degrees 40 minutes, IO7130 6118 Se 1 


and 4 Chains 45 Links; 7 Tea NED 
therefore at the end of that line where you find 355 degrees 4 
minutes, and 4 Chains 45 Links, make this x or ſome other mark 
for a remembrance when you come to Protraction. Then for the 
next parcel write in your Field-Book, | 


George Burton, Banton Plain, for two Lives, 
5 5 begin at Xx. 5 


This being done, place your Inſtrument at N, and direct the 
ſights to P, the Needle cutting 220 degrees 20 minutes, and the 
line NP containing 9 Chains 22 Links, which note in your Ficld- 
Book : And becauſe at this Obſervation you went by the Hedge or 
Bounder of Niay Common, and are now to leave it; therefore draw 
a line, and write Wizby Common: And in this manner muſt you g 
about this parcel alſo, *till you come to cloſe at D, and having f 
niſhed draw a double line. GW is = 


1 4 


Thea 


Then conſidering that Charch-feld is next ſitteſt to be Surveyed, 
and that it is moſt convenient to begin the ſame at Q, therefore 
look what degrees the Needle cut at Qin the Surveying of Banton 
Plain, which Were 15 degrees minutes, and 10 Chains 5 
Links; againſt which in your Field- book, make this ,, or the like 
Mark for your remembrance: And for your next Cloſe write in 
your Field · book as followeth: 3 | 


| Thomas A. * by Leaſe, 
mr A gin at .. 


Then placing your Inſtrument at Q, direct the fights to 8, no« 
ting the — — cut, and the length of every line — with 
your particular Bounders, as you did in the other Cloſes before, till 

ou come to incloſe at G: And when you have done, draw a dou- 
le line quite through your Ficld-Book, and write the title of the 
next Clof: to be Surveyed in this manner; 


Jobs Nichols. Odcumb Cloſe, Free, 

| RR ou... tie 
Then ning your Inftrument at T, direct the ſights to T, and 
note the degrees cut and the lines meaſured as in thoſe before, till 
you have gone round the Field to G. And thus, if there were ne- 
ver ſo many Incloſures, you may (without confuſion) eaſily di- 
ſtinguiſh the work of the one from the other, and be able fremem- 
bring the premiſſes) to draw a Plot thereof at any time; remem- 
bring always, that thoſe numbers in the of your Book ought 
to- be placed ſeverally in your Plot in thoſe Cloſes they ent. 

Theſe Inſtructions given being ſufficient for the application and 
uſe of the Field-Book, I ſhall deſire every Practioner to make fre. 
quent Trial and Practice thereof, and compare the Book with the 
Plot; and protracting the ſame according to the directions hereaf- 
ter given, you will find it to be moſt exact and facile. F 
Here by the way I might give directions whereby to take in dis 
vers Severals at once, if the Bounders be regular, which will much 
eaſe you both in Surveying and Protracting: But by ſmall practice 
this and divers other Abbreviations will appear of themſelves. 
I have here added one leaf of your Field-Book as it ought to be 
Ruled, which take for an Example, it being the Collections of the 
work of this Chapter, with the ſeveral Lines, Angles and Bounders, 
as you obſerved them in your Survey. _—_ | 
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18s Theſe of the ſeveral Lib. IV. 
; CH AP. XXIV. . + 


How to protrad or draw the Plot of 4 whole Ma. 
nur, or of divers Incloſures, the Obſervations of 
the ſeveral Angles, Lines and Bounders being 
noted in your Field-book. . 
Fig. Ae a Skin of Vellum, or parchment, or divers 
F Sheets of Paper neatly faſtned together with mouth. 
glue according to the magnitude or greatneſs you intend to have your 
Plot: Which Paper or Parchment let be ruled all over with occult 
parallel Lines, repreſenting Meridians, as is taught in the 36. Chapter 
of this Book: The diſtance of which Lines one from another muſt 
not exceed the breadth of the Scale of your Protractor. 1 
Now ſuppoſe you were to protract the Obſervations of the |; 
Chapter, laying your Field-Book before you, conſider which way 
your Plot will extend, and accordingly begin your Work, as at the 
point A; upon which point A place the Center of your Protrafta, | 
turning it about, till the correſpondent diviſions at each end of the 
Scale of the Protractor lie directly upon one of the parallel Meridian; 
and ſtaying the Protractor there, look in your Field-book what dep, 
and minutes the Needle cut at your firſt Obſervation at A, which 
were 160 degrees 45 minutes; therefore againſt 160 degrees 4; 
minutes of your Protractor make a mark, and through that mark 
and the point A draw the Line AL, containing 8 Chains 68 Links. 
Then place the Center of the Protractor upon the point L, in al 
reſpects as before; and finding your next degrees and length to be 181 
degrees 30 minutes, and the length 6 Chains 55 Links, therefore 
againſt 18 1 degrees 30 minutes of your Protrattor make a mark, and 
through it draw the Line LM, containing 6 Chains 55 Links, 
Then place the Center of the Protractor upon the point M, and 
look in your Field-book what degrees were cut at M, protract thoſe 
N (as before) and draw the line MN, containing 7 Chains 
Then place the Center of the Protractor upon the point N, the 
degrees cut being 355 degrees 40 minutes, the line N O containing 
4 Chains 45 Links; and becauſe againſt theſe 355 degrees 40 mi. 
nutes you find in your Field- book this mark » there placed, you 
muſt therefore (with Black lead or the like) make the fame mark at I 
the point N upon your Paper, to ſigniſie that you muſt there begin | 
to protraQ ſome other Clole. on. 


In this manner muſt you proceed with all the other Lines and 
Angles, as you find them noted in your Field-book, 'till you have 
gone over your firſt Cloſe, and cloſed your Plot at Ka. 

Having thus finiſhed your firſt Incloſure, you muſt deal in the 
ſame manner with the ſecond, third and fourth, and ſo on, _ 

| | 2 2a there 


Lib IV. Inflruments in Suroging. 7 
there never ſo many. And to know where. to begin to protract 
vour ſecond Incloſure, you muſt have recourſe to your Field book, 
where you ſhall find this mark , at which you muſt begin your 
ſeeond Incloiure, which is Bay, Mood, and the like mark upon your 
paper at the point C, which is your remembrancer to put you in 
mind that at the point C you muſt begin to protract your ſecond 


Incloſure, as you did your firſt Cloſe. 
I In this mander of protracting there is no difference nor cau- 
tions to be obſerved, more then thoſe already hinted. _ If the 


livers degrees to be protracted be under 180, to lay the Semicirele 
Outh. of the Protractor upwards or from you; and if they be above 
your 180, to lay the Semicircle down warde. 
occult 1 1 

lapter * Fats ek e 3 TT 7 

1 By may of Concluſion to this Fourth Book, and 
ati, I clearing of ſome doubts that may ariſe therein. 
f the 1 OO —..-; 
diam; X 7 Hereas throughout this Book almoſt in every Chapter you meet 
t ep, - with theſe or the like words, Place your Inſtraments at the 


Angle A, or B, &c. it is not there ſuppoſed you ſhould ſet your In- 
ſtrument in the very angular point, for that is impoſſible to be done 


es 45 
. | but at ſome competent diſtance from it, tor Banks, Buſhes, Trees, 
nks; or the like Obſtacles (almoſt in every Field) will prevent you. 
in al ou mult therefore ſet your Inſtrument .as near as conveniently 
e 181 you can, and meaſure from your Inſtrument to tlloſe ſmall returns 
refore yhich you ſhall find almoſt at every eminent turning. Neither 


hen I ſay, Meaſare the length of the Line AB or CD, do 1 mean 
hat you ſhould go on the top of the Bank among the Buſhes, or 
in the Ditch, but at a competent diſtance from all theſe Obſtacles : 
but yet you ought to meaſure parallel to the Hedge or Bank, and 
give it its due Length. And whereas in other places I ſay, Place 
your Inſtrument at every Angle, I do not by thoſe words mean at every 
(mall bowing, which returns again to a ſtraight Line ſuddenly, or 
at every ſmall Crook of a River or Rill; but I mean at every grand 
or eminent Angle, that varies the Coaſt: 3, 4, or 5 Foints of the 


o mi- | 
: you Compaſs, and ſo goes on for a conſiderable Length together : for the 
ark at fewer times you remove your Inſtrument, the more exactly ſhall 
begin ou perform your Work. For I have Surveyed a Field that hathi 

had above 20 ſides and as many Angles in it, and yet placed my 
eg and Inſtrument but in 3 Places in going round about the Field; and in 
my meaſuring from Station to Station I have taken in all my ſmall- 


r Angles and Out- lets, with Gates, Stiles, Trees ſtanding alone, and 
he like, For thoſe ways taught — Meaſuring of Fields at One, Tro, 
ONES „ AG I vu or 


5s Theſe ef the fer Lib. . 
or Three Stations taken in the Middle thereof, or at any one A5 | 
wilt in che Survey of very large Enclofiires and you in as müc 

ſtead as in -Meaſuriog of ſmall Grounds: and what Inſtrument 6, 
ever you uſe, the Reaſon is the ſame in all, although the manner vx 
rr 
I caſting up the Content of Plots when they are taken, f j 
Tou muſt divide your Field into Trapezias and Friangles. It is thy 
ſo you muſt: but when you have a large thing plotted, and you 
ure to give the Content thereof in Groſs, then draw the great 
Trapeia that poſſibly you can in the Middle of the Plot, and ther 
vou will have only the ſmall Out-lets to meafure by Frianzie 
-which being but ſmall can make little or no variation or differen 
in your Content. But the principal care will be ro meaſure th 
Diagonal and Perpendiculars of the middle large Trapeaia; for nj, 
ſing in taking of the Lengths of either of them will occaſion a pre 
Errour, and therefore it aught to be very circumſpectly performed 
* I have in this place given a flight Caution concerning tb 
© Matters; but you will find ways following in this Book, wh 


* 


by they will be aH eaſily prevented. 


due End of the firſt Part of the Fourth Book, 
+: 3 ; 4 8 UG FT „ . | | ITC "> ; 
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: Hew to fad b few many „ Acres, Roods; 250 per- 5 
ches, are contained in any pibes of Land, the 
Plot thereof being firſt. taken by any Inſtrument, 


Aving ſhewn how to take the Plot of; any Field or other In- 
. £ cloſure ſeveral ways, and alfo to Pfottack the fame upon Fa- 
per, it is now neceſfiry to ſhew tiow the Content thereof Had, be 
attained, that is to ſay, how many Acres, Roods, and Perches, any 
Field f6 Plotted doth contain Tn the performance hereof you muſt 
conſider, that the Original of the menſutation of all ſuperficial 5 ä 
gures, ſuch as Land, Board, Glaſs, or the like, doth deperid upon 
exact meaſuring of certain regulat Figures, as rhe Cera, Shi e 

the Long Square or ParallelogFam, the Trias le, the. Tag, and the 
cCirele 2 Thereſdre, if any Plot of Land to 115 eaſured be. ot one of 
_ theſe Figures, it muſt {befofe it can be meaſured) De feduced into 
ſome of theſe Forms: I will rene, a the firſt-place, ſhew how 
to meaſure any of theſe Figures ſeverally 15 themſelves; and after- 
wards, how to reduce any other irregular Figure into ſome of theſe 


kegular Forms; and laſt! to meafure them by the ſame Rules. 
| And firſt, g 2 ** N ö 


80 Te 1 of the 4 , ib. IV. 
1 05 the Geometrical Square. 


. Grometrical Square is a Bi igure conſiſting, of four equal. ſides; % 

| and as man equal Angles; as is the Square ABCD, (Eg. 25.) 

q / whoſe ſides are all equal, which containeth ſix equal parts, which 

1 be attributed either to lichen Feet, Fd ards, Perches, Os * 

any other meaſure wharſoever. 

Nod to find the ſuperficial content of ſuch a Square you muſt 
Pe one of the ſides in it ſelf, and the produèt of that Haut. 8 


plication, ſhall be the Content of the Square. 5 


EXAMPLE. 


"be the Saunt ABC D, (Eg. 25.) to be a piece af 1431 
and the ſide thereof to contain 6 Perches, therefore multiply 6 6 in 
it ſelf, that is, multiply .6 by 6, and the produſt will be 36; and fo 
many Perches doth the Square piece of Land contain. 

And here obſei ve, that if the linear Meaſure had been Feet, the 
Content had been ſuperficial Feet; or if the Length had been taken 
in n Yards, the Content had been ſuperficial Yards, Cr. 5 


II. 07 the Long $ Juare or Perallcighes, = 


A ola Square or Parallelogram, is a Figure conſiſting of four 
ſides, 0 ABCD, (Eg. 26.) the two oppoſite fides whereof are 
equal, as the ſides AB and CD, and likewiſe AC and BD; each 
of the ſhorter ſides containing 7 Perches, and the longer ſides 13 
8 
10 find the 1 content of this Long Square.or Parallelogram; 
you muſt multiply one of the longer ſides by one of the ſhorter, 
that is, wültipiy; 7 "by 135 and the en will Joe W "the N Il 
Content thereof. 
Example. The longer fide of che Square contains t3 Perches, 
and the ſhorter 7 Perches ; now if you multiply 13 by 7, the pro- 
duct will be 91, and that is the Content of the Square in Perches. 
If the Numbers 13 and 7 had repreſented linear Feet, the Product 
91 had been Superficial Feet 
I bere are two other 4 ſided Figures, which may be ſaid to have 
ſome regularity, and ben fall out in Buildings, viz, a Parallelo- 
gram (as ABCD, fee Fig. 27.) having its oppoſite fides both ways 
parallel, or ſuch a Figure as hath only two ſides parallel as GHIK, 
(ſee Fig. 28.) For the firſt multiply one of the ſides AB by AE the 
Perpendicular diſtance of AB from its oppoſite. CD reduced if 
_ Suey it) and the Trodutt is the Content. N is, © 
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Lib. IV. Inſtruments in Surveying. $1. 


For the latter Figure, multiply half the ſum of the parallel ſides 5 


H and KI by their diftance I. M, and you have. the Content, 
99 EEE 
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gg the Content. 


1. Half the length of the Baſe, being multiplied by the length of 
the Perpendicular, ſhall be equal to the Area of the Triangle. 
. Or, 2. Half the length of the Perpendicular, being multiplied by 

the whole Baſe, will be the content of the Triangle. 
Again, 3. The whole length of the Perpendicular, being multi- 

plied by the whole length of the Baſe, half the product ſhall be the 

Content of the Triangle. BL. IR J 


EXAMPLE. 


Suppoſe you were to find the Area or content of the Triangle 
ABF (Eg. 29.) the Baſe thereof A F containing 58 Perches, and 
the Perpendicular BE 24 Perches W 

Now if you multiply 12 (which is half the length of the Perpeft- 
dicular BE) by 58 (the length of the whole Baſe A F) the produẽt 
will be 696; and that is the Area, or the content of the Triangle. 
Or, if you multiply 24 (the whole length of the Perpendicular) 
by 29 (the length of half the Baſe,) the product will be 696 as be- 
Ore... | e | | | -” 7 EE CALF 
Or again, if you multiply 58 {the whole length of the Baſe) by 
24 (the whole length of the Perpendicular,) the product will 1392, 


= 


the half whereof is 696, the Area or content of the Triangle as be- 


fore. And of theſe thres Methods, the fitteſt for Surveying is this 
laſt, the other two for Building, 1015 32.77 18 
And here Note, That though the Perpendicular B E had fallen 
without the Triangle on the Baſe produced (as in Fig. 313) yet 
ſtill the Product made by multiplying the whole length of the 
Baſe A F by the Perpendicular, had been double the content of the 
Triangle, as before; and all the three preceeding Rules would hold 


 Laſth, if through the middle of the Perpendicular or Sides, in el- 

ther Example, be drawn a'line parallel to the Bafe, as G H; then 

H (in the firſt Example) 26 * multiplied by the Perpendicular, 
gives the content. And this is common in meaſuring Buildings. 
8 OE 85 Ses e 


| EDS... 


82 Ie lIſe ile ſwera / Lib. IV. 


Trapexia is a Figure conſiſting of four unequal ſides, and as 
many unequal angles, as is A BC D, Fig. 30. 
To meaſure this 7rapezia, you muſt firſt draw the Diagonal line 
BD, for by this means the Figure is reduced. into two Triangles, 
as ADB, and CD B: Then if you let fall the Perpendiculars from 
the points A and C, you may meaſure them by the laſt Example as 
two Triangles, the ſums whereof being added together will be the 

Area or content of the whole 7rapezza. - 


EXAMPLE. 


Having drawn the line B D, and ſo reduced the 7rapezia into two 
Triangles, and let fall the Perpendiculars A E and CF upon the 
line B D, which is the common Baſe to both the Triangles, you 
may find the Area of the whole Trapezza, thus: %%% 
Suppoſe the Perpendicular C F, were 102 Perches, the Perpen- 
dicular A E, 118 Perches, and the Baſe BD, (which is common 
8300 Perch es. Y 
Now if according to former directions, you multiply zoo, the 
Baſe, by 59, half the Perpendicular A E, the product will be 17700, 
for the content of the Triangle ABD, 3 . 
In like manner, if you multiply 300, the Baſe, by 51, half the 
Perpendicular F C, the product will be 15 300, for the content of 
the Triangle BOD. Ei, | 
Now if you add the contents of theſe two Triangles together, 
namely, 17700 and 15300, the ſum of them will be 33000; and 
that is the content of the whole 7rapezia A BCD. | 
But this Work may be performed with more Brevity, for there 
are as many varieties of meaſuring of Trapezia's, as there 
were of Triangles, namely three. 


In reſpe& the Baſe BD is common to both the Triangles, you 
may therefore add the two Perpendiculars together; the halt of 
which being multiplied by the whole Baſe, the product will ſhew 

the content of the whole 7rapezia. g A 5 


EXAMPLE, 


The two Perpendiculars, 118 and 102, being added together, the 
ſum of them is 2.20, the half whereof is 110 this number being 
multiplied by 300 (the whole length of the common Baſe) giveth 
33000, the content of the whole 7rapezia. Or, : by 
2+ You may multipply 220, the ſum of the Perpendicular, by r 50, - 
5-4 the length of the Baſe, and the Product will be 33000, as * t 
1 3. You 


SK 
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3. Lou may multiply the ſum of the Perpendiculars, 220, by the 
Baſe, 300, and that product will be 66000; the half, whereof 18 

33000, as before. And this laſt» Method is fitteſt for a Surveyor, 

And theſe Rules are alſo true, though one or both of the Perpendi- 

lars ſhould fall without (as in Fig. 31 ;) for then the ſam of the Per. 

pendiculars BE and CD, multiplied by the Diagonal A F, produ- 
ces the double content. > | 


V. Of | Irregular Figures, how to 7 edure them 
into Triangles or Trapezia's, and to caſt 


up the Content- thereof. 


Et ABCDEFGH (Pr. 32.) be the Figure of a Field drawn 
upon your Plain Table, or otherwiſe protracted upon Paper, 
according to any of the former directions. „ 

In regard that the Field is irregular, that is to ſay, it is neither 
Square, Triangle, or Trapezia, it muſt therefore (before it can be 
meaſured) be reduced into ſome of theſe forms; which to effect do 
thus: Draw lines from one angle to another, as the lines A D, DB, 
AF, and FH; then will the whole Figure be reduced into fix Tri- 

angles, as 1 > Wo 


2. The Triangle ADB, e 5- The Triangle A F H, 


1. The Triangle B C 10 3; The Triangle A E F, 8 
3. The Triangle A DE, I C6. The Triangle F G H. 


% 
. 


Theſe ſix. Triangles being meaſured ſeverally, according to the 
ſormer directions, and the contents of them all added together in- 
to one Sum, will ſhew the Area or content of the whole Field. As, 


sse! 721 
— (420 | | | 
Suppoſe the Triangle 5 S > ſhould contain Ff > Perches. 
eee HS | 165 3 


The Sum 618. 


Theſe ſix Numbers being added together make 618 Perches; and 
that is the Ares or content of the whole Field in Perches. 
But for an abbreviation of this Work, you need. not to find the 
Area of every Triangle, but of every Trapezia, as is before taught 
for the Figure is as well divided into Trapezia's as Triangles, namely, 
into the Tyepezia's ABCD;, ADEF, AFGH. R $ 

By this means you need but to find the Ares or content of theſe 
three Trepezia's, which will abbreviate nigh half of the Arichmeti- 


cal 


cal Work: For if you meaſure the three Trapezia's ſeverally, ag 


hath been taught in this Chapter, you ſhall find 


_ ABCD 7156 | | 
the mah DE F de contain S231 EPerches. 
| | _CAFGHY), = 


—— —— 


The Sum 618. 


Theſe three Numbers being added together produce 618, exactly 


agreeing with the former. „ * 
Or rather thus, add the double content of all the 7rapezia and 


Triangles together, and then half the ſum will be the content ſought, 
Or ge ( See Fig. 33.9 8 | : 4 


Perpend.— 9 DN 


FBH=.9 .. 
Perpend.{ KD—6 Baſe, ——10FE 


| 15 double content 90 
Diagonal AC 23 | | 

— (LY 
Perpend, {6M 7 


45 
3 — 
8 17 
double Content 345 Diagonal AF 19 
| 8 
17 
double Content 323 
3457 ” 
96 Come Content. 
323 „ 
the 2 of 758 double the Contetit of the whole: 
is 379 the true Content. = 


or the Contents of any Field may be readily caſt up thus: Take 


every Baſe and .every Perpendicular of every Triangle, and every 
Diagonal of every 7rapezia, in Links, eſteeming every Chain one 


100; in every Trapeziaz multiply the ſum of the Perpendiculars by 


the Diagonal ; and in every. ſingle Triangle, the baſe by the Per- 
pendicular ; then add the ſeveral Products together: Then from the 
right hand make a Daſh between the fourth and fifth places, and 


another between the fifth and ſixth ; then halve the Figures to the 


left hand of the Daſhes, and ſo will this half be Acres. If an Unite 
remain, that Unite is an half Acre or two Roods ; and if the Figure 
between the Daſhes be five or more, take five from it, and account 
1 | — 1 it 


1 
9 
T 
171 


jt another Rood: Laſtly, Multiply the remaining Figure betweei 
| the Daſhes by 8, and to produef, add. the Tens to be carried 
from the foufth Figure, ind you have the Perches. If any per- 
ſon is is ſo curious, as to eſteem the Decimal. parts of the Perches, 
chey will be the Produdt made by multiplying che Figures to the 

Right-hand- of the Daſh. by 8. 80 in Figure 36 the Operation 
will be thus. 35 5 FF WR Ta 

” 313 = Ac g 214 = KL REN FG ="418" 
_. "22 = NE |. 296 == II AH = 90 
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55 UNS | — — 

BS og 7 1361823 

e Anſwer, 6. 3. 1 

Here half 13 gives 6 the Ares, and one remaining is 2 Roods; 
then che 5 between the Daſhes gives another Rood; and ſo the 
whole is 6 Acres and 3 Roods; and becauſe there is but one 
Ten to be. carryed from the fourth place, and that after the 5 
is taken out of the fifth, there remains nothing, there is hut one 

- Publ ns ED e e 
In like Ma 


nner if the whole Sum of all the 


So if the ſum of 
20. 3. 2100832. But this Method muſt he only uſed when the 
Fgure is reduced to. Triangles and Trapezias 
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To gad che Area or Content of any Circle, you muſt multi- 
1 ply the Diameter thereof in it ſelf, and multiply that Sum 
by 11, Which Product being divided by 14, ſhall give you the 
a e t.. vo Ras or og ok od 
/ Penn. Bp oo 


7 


by 
» 
x 


"5 


* 


In this Circle ABC, > (Fe. 34. * the Diameter thereof DBB 
be 25, which ae 7 u Fa l 784, this number 
multiplied by 11 giveth 8624, which vided by 14, the 
uotient will be 6x6; and that is the en of the Circle. 
Qr thus: Half the Diameter multiplied by it ſelf, and the Pro- 
duct again y 3 and 7 gives the Content, ; 


Thus + the Diameter 1 


— 


_——— 
— 
— — 


— 
- 


56 
. 


— 


— _ 
8 E 


616 the Content: 


- 


Or thus: From the Produet made multip: ying the Circum: 
ference by it ſelf ſubſtrafited + part of the Produc, and divide | 


the Remainder by II. 0 mY CY SENS 
The Circumference, ee 


85 77 it | 


nc” 
Content 610 


v2 


At LL theſe Portions of Circles e mesſufed by this one. gene 
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| Hſe in gig, * 


For che Semicircls. A B 
18 22, and half the Diameter OC or OA is 14, 
8 80 make. $I for the content of che Semicrele ABC. 


EXAMPLE. MN” 


For the 
\ multiplied by 14, the Semiameter Is giveth 1 5 4 fer the Arek 


of . N 
e 


36 for the Area or comet of the Secter OBE. 
Again, for the other Sedo? OEC, whoſe Arch Line is 


| ther Sector 56. make 154, equal to the whole Quad 


rant. 
The length of the Arch may be found thus; Let G H bifeft 


AB perpendicularly and draw GA. Then from '$ times AG take 


WE length of ah. Arch AGE a ane | 
. 75 7 find the Area af « Seton , 


© ks q 4 
3 


Fer 5 | Huts* Beben is ſomethi 


1. (Cinch, 


very near the. truth. wh 


5 Line AGE, you hall have the near Arta of the Segment AGE. 


" pallet by 7, the Perpendicular G H, produceth 119, which is the 
dear Area of the Segment: Which we. will thus prove. 


Firſt, the Area of the Whole Sector A OE. may be found as 
before is taught: For the Arch-Line AB being a Quadrant is 
A432, and the Arch- Lise B E is 8, which together make zo, the 


. I _ che, Amt of the whole Sektor AE, New the Whole 


he Segment AGE, and the Triang le A 


Re "Rr x 
* ö 7 9 * 
; - - : 
- — d f "2: "064 | 0 
. n = * " — 4 
. N J # i 
. * ky * 


Fig. half 1 Arch line et c 
3 i WM) which multplied 


+ ka OA B, the half 8 AB is 11, which 


Ig | For FY Seftor „OBE whoſe Arch-Line is 8, the half rhertsf 8 
* b which multiplied in the Semidiameter OC er OF; 4, 85 
_ vet 


the Cantent rleteof will be found 16 be 98, which with the 5 


AE, and divide de Remainder 'By 39 6 _— Tor will have the 


difficulc. to perform eracliy; 
| however I will give, 8 a Rule whereby Yau! ſhall come - 


. Example, Let it he je; 10 find the Content or Arts of the 
Segment A EG. Fir draw, the Chord: Ho: AB; and meaſure - 
the length, thereof, which ſuppoſe to be. 25 8 mealure the 
Perpendicu cular GH, which ſuppoſe to be W I. lay, if you 
85 1 the Perpendicular 7 by two third 5 Foe of the Chda- 


Example; 1 wo third parts of 25 and a half is 17, which mul- 


half whereof, 15, multiplied by the Semidiameter OB, 14, giveth 


itains 2 . of ale 1 95 hauts, ñume- 
ET wherefore find 

| * Area of the Triangle A0 E, the Baſe AE is 25 and a half, 

3 5 1 9 7 ; bY ng, che remainder of GH taken from : 
N. g e 9 5 es NO > PH 5 : 


8 * | ? N - . © ", fi , I] 6 . 
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DG 143) wherefore multiply 25 and a half by 3 And a half, and 
the Product will be 90 and a quarter, for the Aa of the Tri- 


* 


v * 2 $ i : 3 5 1 J " * 7 vg k 1 — 8 5 4 | 4 a * . 2 , + * f * 3 "> Ba * 5 
1 a © * | 3 © ; : OS . db dwg. 3 2 9 2. 8 2 
The whole Area of the Sector OA E is 219 : .*-  .. 
- : = — i] x . « * * : 3 a 1 4 1 a4 1 * . |; ; : 4 k N . } 
%4 # ” x - ö . Ca ; * 
ar 


The Area of the Segment AGE is 119 


The Ares of the Triangle A OE is got +7, 
„ d a3 NPE 


: : «. "'# 7 % 35 A 7 * 


Which is equal to the whole Sector, within leſs | than an Unit. 
Or eaſier thus, draw, AG; then to + of AG add AH; and 


multiply the Sum by + AD. Or nearer thus; Find I the mid. 


dle of GH and draw AI; then add AG to 4 times A1 
and + of the Sum multiplied by + AD gives the Content of the 
Segment (tho? it be almoſt. as great as the Semicircle it ſelf) as 
near, as the Proportion of Archimedes gives the whole Circle.” 

When AE (Fig. 35.) is aſſigned for the length of an Ellipſe and; 
FG for its breadth; make FB and FD equal to AC or CR; 
then is the Length A E called the Tranverſe Diameter, FG its 


= 


To find the Periphery of the Ellipſe, add once and -, the con» - 


. Conjugative Diameter, C the Center, B and D the Foci.  ' - 8 


jugative Diameter, to twice the Tranverſe, and the Sum is the 
Periphery nearly. a rn OT ooo] 
Or nearer thus, draw FA; and then to FA add its ↄth part; and 
the Sum multiplied by 4, gives the thing required.” 
Or (for the ſake of the Curious) make, as the fourth power of 
AF, to the fourth Power of B C, ſo AG to a fourth proportional, 
which taken from 10 times DC, and the Remainder multiplied 
by 4, gives a Product, which divided by 9, is the Periphery of the 
Ellipſe, as near as the Periphery of the Circle is given by Archimedes. 
But if the Diameter of a Circle had been given to find the Circum- 
ference, the Work had been thus, To thrire the Diameter, add of 
the Diameter. Let 28 be the Diameter, and then nm 


3 2 ( | BAIN Z ; $421 ; © ES" 1 N 

g 1 10 ; : | . £ ; LG 1. 3, V. 0 

thrice the Diameter —— 84 
7. part of the Diameter — 4 . 


/ 
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——— 


gs gives the Circumſerence, 


Or as 113 to 355, ſo the Diameter to the Ciccumferenoe 
Or as 1 to 3.14159, ſo the Diameter to the Cireutlercace: 
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CHAP. IL | 


If the manner of caſting up the content of any piec FE 
of Land in Acres, Roods and Perches. 


TN the Fifth Chapter of the Second Book you have a deſcrip- 
1 tion of Chains in general, and more particularly of Mr. Rath. 

%s and Mr. Gunter's. In the meaſuring of Land by Maſter Rah- 
Jorn's Chain, you call every Pole or Perch thereof (which is divided 
into 100 Links) an Unite, and every ten of thoſe Links you call 
a Prime, and every ſingle Link you call a Second. F 
Now becauſe there are divers that fancy this Chain rather then 
any other, becauſe it giveth the content of any Superficies meaſured 
therewith in its ſmalleſt denomination, namely, in Perches and parts 
of a Perch, ſo that when any Superficies is caſt up and brought to 
Perches, it may eaſily be reduced into Roods and Acres; therefore 
(for their ſakes that affect this Chain) I will ſhew the Uſe thereof, 
and afterwards of Maſter Gunter's Chain, leaving every man to take 
bis choice, and uſe that which liketh him beſt. A. 
Suppoſe that ABCD (Fig. 24.) were a piece of Land lying in a 
long {quare, which being meaſured by Mr. Rarhborn's Chain ſhould 
contain in length 16 Unites, 2 Primes, and in breadth 1 Unite, 3 Pri. 
mes, 2 Seconds, and that it were required to find the Area or con- 
tent thereof in Perches; to effect this, you muſt multiply the length 
by the breadth, as is taught in the laſt Chapter; therefore, the 
length being 16 Unites, 2 Primes, and the breadth 1 Zire, 3 Pri- 
mes, 2 Seconds, theſe two numbers multiplied together ſhall produce 
the Area, Wn ne 5 | 

Set your numbers down as you are taught in the . 
5 Chapter of the 2 Book, or as you ſee them ſtand in 162 
this Example, with a prick over the head of every fra- 4.6 
ction: Under theſe numbers draw a line, and multi? 132 
ply them together in all reſpects as if they were whole 324 
numbers; and then the work will ſtand thus, the pro- 486 
duct of your multiplication being 21384. Now be- 162 
caule in your two numbers, vi. your multiplicand 21384 
and your multiplier, there are three fractions, name- . 
ly, one in your multiplicand, and two in your multiplier, you muſt 
| therefore (with a daſh of your Pen) cut of the three 
laſt figures of the Product towards your Right-hand, 210384 
and then will your Product ſtand thus; the three „ 
laſt Figures. whereof are the Numerator of a Fraction, whoſe De- 
Dominator is 1000, and the other two Figures toward your Left- 
hand are Integers of your multiplication : ſo that the ſum of this 
multiplication is 21 Perches, 2? parts of a Perch, which is ſome- 
thing more than a third part of a Perch. 5 
„„ 22 | But 


— 
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But to expreſs the exact quantity of theſe Fractions in a bug. 
neſs of this nature were ſuperfluous; only obſerve this one Rule 
for all, namely, that if the Figures cut off come near to a Unite, 
that is, when the Figures cut off are near as much as thoſe. ug. 
derneath them, or the firſt Figure cut off is either 5, 8, or 9, yo 
may then increaſe your whole number by à Unite, and not at al 
regard the Fraction. Y T 
But for your farther practice take another Example, which let 
be a piece of Land containing in breadth 5 Jnits, 6 Primes, 3 fe. 
conds, and in length 15 Unites, 4 Primes, and 2 Seconds; which place 
as before. _ n OE STARS F1S; > | 


* 


1 Now if you multiply theſe numbers one by apo. 
1542 ther as if they were whole numbers, then will the 
563 ftand as in the margin, the product being 868146; 
626 from whence take the 4 laſt Figures, (becauſe there 
9252 are four frattions in your two numbers,) there re. 
7710 mians 86 Perches, and 4:45 parts of a Perch: Noy 
8608146 becauſe 8146 is near to roco, I add x to 36 
making it 87 Perches, driregarding the exceſs as immaterial, 
In like manner, ſuppoſe the Perpendicular of a Triangle ſhoull 
contain 1 Unite, 3 Primes, 2 Seconds, and half the length of the 
Baſe ſhould contain 16 Unites, 2 Primes; theſe numbers being placed 
as thoſe before, and multiplied one by another, will produce this 
product 21384: from whence cut off the three laſt Figures, (be- 
cauſe there were three fractions in your numbers multiplied, and 
there will remain 21 Perches, and 352 parts of a Perch, which 


1 5 5 


being but of {mall value you may reject. Fn 6 
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C H A P. HE 

How to reduce any number of Perches into Roids 
and Acres, or any number of Acres and Roods 
into Perches. e Oe CES 


DV a Statute made the 33. of Edw. 1. an Acre of Ground ought 
to contain 160 ſquare Perches, and every Rood of Land 40 
ſquare- Perches, and every Perch was to contain 16 ſoot and a half. 
Now if any number of Perches be given to be turned into Acrcs, 
you muſt divide the number given by 160, (the number of Per- 
ches contained in one Acre) and the Quotient ſhall: ſhew you how 
many Acres are contained in that number of Perches ; and if any. 
thing remain, (if it be under 40) it is Perches: But if the remain- 
der exceeded 40, then you muſt divide it by 40, (the number of 
Perches contained in one Rood) and the Quotient ſhall he Roods, 
— Frees oo EE OT EET 


EXAM. 


ld. IV. 


| roeying.. - 0 


EXAMPLE: L 


Let 5267 W be given to be reduced into Acres. Firſt di- 
vide 5267 by 160, and the Quotient will be 32, and 147 remain- 
ing; which divide by 40, and the Quotient Lil be 3, and 27 re- 

maining: So that 7267 Perches, beiog reduced i into Acres, produce 


nge in & 


Acres ALE ' Rods. | Perches. 5 
| = 


e 


0 wits, Divide the Perches by 40, wy the Remainder 27 are 
Perches, and the Quotient 131, divided by 4, leaves 3, which are 
Roods, and the ee 3 are Perches, as before. 


E Xx AMY L E II. 


{> . perches be given to be reduced into Acres, Roods and 
Petchas Firſt, divide 5496 by 160, the Quotient will be 34, and 
' 56 remaining; which 56 being divided by 40, the Quotient will 
be 15 and 16 remaining: So that the Perchesreduced will be 


Acres 5 ' Roods. | | Perches - 


Je — te — — 16 


E Xx AM L E III. 


Let 14765 perches be given to be reduced i into Acres, Roods and. 
Perches, 12169 divided by 160 give in the Quotient 76, and 9 re- 
maining; which 9, being N chen 45 Is _ 9 Perches: So one 
the CINE is, Rs 


Acres 5 | 228 $6 'Perches 
« 26 — 9 

The Art W Wark of eſe Three Examples; 
8 (II) (ut). 

160) 5267 (32 Acres 160) 5496: (34Acres 16) 12169 9 Acres 
480 e : . 1120 
. 3969 

"EN > Met Et 
400 247 GB Rogds ' 40) 5 F6 & Rood 4 
| 3 . 
— ; 9 (Perches, 
. „ 
27 (Perches 16 (Perches 


_ | The Uſe of the / ever 1 Lib. IV. wy 


Jo reduce Acres into Perches. 
is is but the converſeof the former: For as (before to reduce 
| Perches into Acres, you divided by 160, you muſt now, to 

reduce Acres into Perches, multiply by 1606. 
| EXAMPLE I. LS 
Let 32 Heres, 3 Roods and 27 Perches be given to be reduced in- 

„ to Perches. Tirſt, multiply the 32 Acres by 160, 

5120 and the product will be 5120; then multiply the 
120 3 Roods by 40, the product is 120: Theſe two 
27 products and the 27 Perches beirg added toge. 
5267 ches are contained in the foreſaid number of A. 
dae enn 


EXAMPLE II. 


Lee 34 Acres, x Rood and 16 Perches be given to be reduced n. 
to Perches. Firſt, multiply 34 by 160, the pro- 


£440 duct will be 5440; then multiply the 1 Rood by 
* | 40, the produtt will be 40; to which add the | 
16 16 Perches, and the product will be 5496: So 
— — — that in 34 Acrees, 1 Rood and 16 Perches, 
5496 - there are contained 5496 Perches. "IF 


EXAMPLEM. 


Let 76 Acres and 9 Perches be given to be reduced into Perches. 
Firſt, multiply 76 by 160, the product will be 
13160; to which add the 9 Perches, and the 
a 3 ſum will be 12169: So that in 756 Acres and 9 


12160 


2 int & Perches there are coated 14210 Perches.. | 
The Arithmetical Work of theſe Three Examples. 
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Or Acres, Roods and Perches may be reduced to Perches thus: (Sec 


Example I.) multipły 32 Acres by 4, and to the product add the 
Roods 3, and o ian lle 1 | — 

and to the Product add the Perches 27, and the Refule 5267 arg Per. 
ches as required Sve the Operati unn. 


1. 


„„ he's trols 
How to caſt up the Content of an piece of Le 
in Acres, Roods and Peribes, meaſured by 


* 


Ar Ghnrer's Chins. 
IN meaſuring by Mr. Gunter's Chain, you are in your account 
only to take notice of Chains and Links, as was before intima- 
ted in the Deſcription thereof, Chap. . Lib. 2. ;, Suppoſe then that 
ABCD (Fig. 26.) were a piece, of. Land lying in a long Square, 
and that, being meaſured by Mr. Gunter's Chain, it ſhould contain 
in length 9 Chains 50 links, and in breadth 6 Chains 25 links. 
Set your numbers down as before is taught, and as in this Exam- 
ple, drawing a line under them: Then m . them together, 
you ſhall find the Product to be 5937 From —- . 
vhich Product you muſt always cut off the fire 880 
ait Figures towards the right hand with d daſh of 56275 
your Pen; then will the Product ſtand thus 
5193750: So is the 5 towards the left hand com: | 
pleat Acres, and the 93750 hundred thouſand 
parts of an Acre; Which 93750 being multiplied * - 
by 4, the number of Roods in one Acre, the Pro- . . T 
duct will be 375000. From which Product cut. 5193759 
_ ting off five Figure towards the right hand as be: 0. 
fore, it will ſtand thus, 317 3000 So is the 3 co 3/5 
wards the left hand compleat Roods, and the 8 0 
75000 hundred thoutand parts of a Rood ; Which 2 
being multiplied by 40, the number of Perches in a 3000000 
Rood, the Product Will be 3000000; from whith - 
cutting off the five laſt Figures towards the righe hand, the Produ 
will-ſtand thus, 30o[o0000, and the 30 towards the left hand is the 
number of Perches, And ſo the Area or content of the whole piece 
Or, the 93750 hundred thouſand parts of an Acre may be redu- 
&d into Roods and Perches by help of 8 Table following. 
7 a a | 


For 


e'Refule be 237 Roods; multiply theſs by o 


| | 
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Por if you look for 90000 under the Title Links, 
(which: is the firſt Figure with Cyphers added, you 
[24] ſhall find againſt it 3 Ryods, 24 Perebes; then look for 
3750, and againſt it you ſhall ſee 6 Perches: All which 
being added together, as here you ſee, the Area or 
content of the whole piece will be 5 Acres, 3 Roods, 
and 30 Perches. Ms OS 


4 
5 o oo 
3 24 
6 
| N 
62500 O1 . ES: DB 
362500 9 Another EXAMPLE, 
5000 0 8 . ET | Pg 2 
4375087 Suppoſe the Baſe of a Triangle ſhould contain 16 
I © Chains 56 Links, and half the Perpendicular of the 
: 5 = a ; ſame Triangle 4 Chains 32 Links, theſe being multi. 
1875 o 2 plied one in the other, will produce the Area or con- 
1550 « 2| tent of the whole Triangle. _ 
. G2 I 4 j JE SN OR a S444 
LF „ Set your numbers down as in the margin is done, 
oy 16;56 and multiply one by the other, ſo will the Product be 
"I 4,32 715392: From which cutting of the five laſt Figures 


— towards the right hand, there will be left before the 
b 3312 line of partition 7, which is 7 compleat Acres, and 
2 4968 behind the line there will be 15392, which are hun- 
E 6624 Adred thouſand parts of an Acre; and how much that 
— 6, the Table will eaſily ſhew. For if you look in the 
7115392 firſt Column for 10000, againſt it you ſhall find oo 
| Roods, 16 Perches; then looking for 5392; you find _ 
it not, but the neareſt thereto is 5625, againſt which there ſtandeth 
4 9 Perches: All theſe numbers being added together 
A. R. P. will produce 7 Acres, oo Roods, 25 Perches, which 
7 o oo is the Ares of the Triangle. „5 q 
16 Thus may you find the Ares of any Triatigle or Pa- 
9 rallelogtam very eaſily by one Multiplication and Ad. 
— — dition, which is much eaſier then the way of caſting 
7 o 25 up by Mr. Rathbory's Chain 
By this manner of Work, if the length and breadth 
of a long Square or Parallelogram given ſhould be 9 Chains 75 
Links, and 6 Chains 25 Links, the Area of ſuch a long Square 
would be found to be 6 Acres, oo Roods, 15 Perches. Or the 
length and breadth being 12 Chain 42 Links, and x Chain 36 Links, 
the Area or content will be tound to be 1 Acre, 2 Roods, 30 Per- 
ches. Alſo, the length and breadth being 12 Chains 86 rr. apc 
2 0" 5 Chains 
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n Links, the Area will be found to be 6 Acres, 3 Roods, 
oo Perc 28. Se: 9 © Vas 8 25 My IF ie: 2 py 

But leſt you ſhould be deſtitute of this Table when you have need 
thereof, you may have it put upon ſome ſpare place of. your Inſtru- 
ment; or rather {in ſtead of this Table) a Scale, which I will now 
ſhew you the Uſe of, which performeth that work far better and 
more eaſily then the Table, and may conveniently be graduated up- 
on the Index of your Table; the dividing and numbring whereof _ 

is well known to the Inſtrument- maker. | 5 

The Scale conſiſteth of two parts, one whereof is ſquare Perches, 
the other ſquare Links, The Scale of ſquare Perches proceedeth gra- 

dually from t to 40, with ſub-diviſions, and is numbred by 5, 10, 

16, 20, &c. to 40. The Scale of ſquare Links proceedeth gradual- 

ly from t to 25000, and is alſo ſub-divided, and numbred by 1000, 

2000, c. to 25000, equal to 1 Rood or 40 Perchess 


3 . „ 7 SHER * 
The Uſe of the Frale of Reduction. 
TE will inſtance in the ſecond Example before going, where 
the length and breadrh of the long Square was 16 Chains 56 
Links, and 4 Chains 32 Links; theſe being multiplied together pro- 
duce 715 392, and the five laſt Figures being eut off, there are 7 Acres 
and 15392 remaining. Now to find how many Roods and Perches 
this is, look in the Scale of ſquare Links for 15392, and againſt it, 
in the Scale of ſquare Perches, you ſhall find 24 Perches, and above 
em. EE ER, 
Au e Another E XAMPP L Z. 3 
Let us take the firſt Example before going, where the numbers 
multiplied were 9. 50, and 6: 25 thele being multiplied one by 
another produce 59350, and the five. laſt Figures being cut off 
there will be 5 Acres and 93750 remaining. Now to know how n 
many Roods and Perches are contained therein by the Scale; — 


I You muſt conſider, that 25000 ſquare Links are 1 to 
1 Rood or 40 Perches, as appeareth by the Schle it ſelf, and 
and alſo by the Table; then is. 50000 equal to 2 Roods, and 
75000 equal to 3 Roods: Therefore, if yout number remain- 
_ Ing exceed 25000, and be under. 30000, you may conelude 
: - t. Rood and odd Perches to be contained therein: If it exceed 
* I 8  __ 50090, and be under 7502, you may conclude 4 Roods , 
3 and ſome odd Perches to be therein: If above 55000, you 
may then conclude 3 Roods and odd Perches to be therein. 


ö Now in this Example, the number remaining is 93750, which 
a becauſe it exceedeth 75000, I conclude there ate 3 Roods contained 
* WM therein; which 1 ſer to the 5 Acres, and ſubſtract A. k. P 
5 Joo from 93750, the remainder being 18750: „ „ 20 
Þ his number 18750 I. ſeek in the Scale of Square 5 3 3? 
5 e "2 „ Links, 


96: Te Ilſe of the fra! Lib. IV. 


Links, and right againſt it 1 find 30 Petehes; which added to the _ 


former, giveth 5 Acres, 3 Roods, and 30 Perches, which is the 
Ares or content required. i. 

Thus you ſee. with what celerity and exactneſs the Scale effeReth 
your defires; and therefore let it be graduated upon the Index of 
your Table, that it may always be ready at hand when you have 
need thereof. The conſtruction of this reducing Scale I received of 


1 p 
* 


my honoured Friend Mr. S. F. deceaſed. 


i 
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How to reduce ont kind. of meaſure into another, 
as Statute meaſure to Cuſtomary meaſure, and 
the contrary. . 


LY the Precepts delivered in the Second Part of the Third Book, 
D you may perform this work by the Tables of Logarithms and 
Lines of Numbers, as is there taught: But however, it will not be 
amiſs in this place to ſhew how to perform the ſame Arithmetically, 
that the reaſon thereof may the better appear. Now whereas (by 
the fore-mentioned Statute) an Acre of ground was to contain 160 
ſquare Perches, meaſured by the Pole or Pearch of 16 foot and a 
half, but in many places of this Natiori {through long cuſtom) there 
have been received other quantities called Cuſtomary, as namely, of 

18, 20, 24, and 28 foot to the Pole or Perch: And in ſome place 
in the Weſt of England, as about Dorcheſter, Blandford, &c. they ac- 
count but 15 Foot and 8 Inches to the Pole, Perch or Roods; it is 
therefore neceſſary for a Surveyor, to know how readily to reduce 
Cuſtomary meaſure to Stature meaſure, and the contrary, . 

Suppoſe then that ir were required to reduce 5 Acres, 2 Roods, 

20 Perches, meaſured by the 18 foot Pole, into Statute meaſure; 

you muſt ſeek out the leaſt Numbers in Proportion, as 18 foot to 
16 foot and a half, which to perform do thus: Becauſe 16 and a half 

. beareth a Fraction, reduce 16 and a half into halves; and that both 
-your Numbers may be of one Denomination, you muſt reduce 18 

(the cuſtomary Pole) into halves alſo; then will your numbers ftand 

thus 45: Which abbreviated by 3, by ſaying, How many times 3 

in z 3? the Quorient will be 11: And again, How magy times; in 
36 ? the Quotient will be 12. So will the leaſt integer Numbers 
which are in Proportion, as 46 and a half to 18 be 11 and 12. 

This done, reduce your given quantity 5 Acres, 2 Roods, and 

20 Perches) into Perches, which makes 900 Perches. Now con- 
fider that what proportion the ſquare of 11, which is 121, bears to 
the ſquare of 12, which is 144, the ſame proportion doth the Acre 
of 16 foot t ud a half to the Perch, bear to the Acre of 18 foot to the 

| Perch, W a 

Now 
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f becai 560 „ ehe ter meaſure is to be reduced into the lef- 

i) multiply the given ny 900 Perches by 144 the greater 
Square, and the product will be 129600; - which divided b 1215 
the quotient will be 1071 rr Perches which being reduc into 
Acres, giveth 6 Acres, 2 Roods, 31 Perches, and _.: parts of a 
Perch, according to Statute meaſure, 

But on the contrary,. ſuppoſe it had been required to reduce Sta 
5 ute meaſure into Cuſtomary meaſure, then you muſt have multi- 
plied 900 Perches (your given quantity) by 121 the leſſer Square, 
 ( becauſe; the leſſer meaſure is to be reduced into the greater,) and 

the product will be 108900; which divided by the greater Square 
144. the quotient will be 7567 Perches; which reduced into Acres 
is 4 Acres, 2 Roods, 36 Perches and a quarter, 

The ſame manner of work is to be pbſerved in the reducing of 
any Cuſtomary quantity whatſoever, | 
And now, before J leave this Chapter, I will inſert a Paper con · 
taining a few Examples of this kind, It was lately ſent to me out 
of Ireland,” with a deſire to have it inſerted into my Book, which I 
have accordingly done; it being a moſt excellent and compendious 

way of performing operations of this nature = 

Land was formerly meaſured: with a Pole or Perch containing 
by Statute meaſure feet 16, 5; and 160 of ſuch ſquare Poles or 
Perches-is an Acre of Statute meaſure, which is the uſual meaſure for 
all ſorts of Land. But it is a cuſtom in ſome parts to meaſure 
Wood-land with a Perch ar Pole of 18 foot long, and to accompt 
160 of thoſe Poles or Perches for an Acre of Wood- land meaſure. 


And in Ireland the uſual Perch is feet 21, and 160 of thoſe Perches = 


are ee to an Ihiſh Acre: Wherefore | 


| Havin the breadth and lm th * Oblong Res. 
Ang! Super ficies given in Perches, to. ud rhe 


CG ontent in Perc bes, 


Multip ly (1) tbe length by (8) the ors; — has dert 
will be ha (C) content᷑ in Perches of that meaſure your Pole was; 
and may be reduced into Acres, Roods and Perches, _ dividing 


the . wth > +. 


„ E x Fl M P 3 E. 
14eſi ire to = Rau how many Acres, Roods and Perches arg con- 
tained in Perches 25678. 1 


Nirſt, ſet. down the Peiches ; iven, and dio cut off the Sake | 
next unto the right hand with a "mg as in the Margin; ſo ha ve 
you divided the number given by 10; Then di- o) 25678 
vided 2567 by, 4 the quotient will de 6414; write 2 : dh 

641 be 4 the ſeperating line, and the 3 that was * 64113 


temainiti ſet after the ſeparati line, as in the Mar- be 
8 parating line, 5 6 U ein: 
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gin: Then again divide 64 1 by 4, the quotient will be 160, and 1 
remaining; which being ſet down as in the Example in the Mar. 
gin, you ſhall find 160 Acres, 1 Rood, 38 Perches, to be contain. 
ed in the number of 25678 Perches, which were propoſed to be 
reduced. Alſo, 5 FP 


# e 


. Baſe and Perp endicular of 4 Triangl, | 
given in Perches, u find the Content in Perce, 


: — 
. = <——_— — — 2 
— - — — 2 — = th 
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Mu.ultiply the Perpendicular by half the Baſe, or elſe multiply the 
Baſe by half the Perpendicular, or otherwiſe multiply the Baſe by 
the Perpendicular, and divide that product by 2, and ſo ſhall you 
have the content of the Triangle in Perches; which you may reduce 
into Acres, Roods and Perches, as before taught e. 


EXAMPLE. 


A Triangle whoſe Baſe is Perches 183, and Perpendicular 10 
the content will be found 17 f. — 0 R —25P. For, 


— — — 
„— — K — 2 


— — oy 


3 — — _ _ — — | 
w 5 — - — > — g 2 
1 - , — = - == . 
2 — - = _- - — = — — 
I - = = K — 8 
— I _ * — — — — —— — — 2 
— - * 5 — 8 — — 
2 — - 4 — K 2 7 — 
% E == - > — —— 
— w _ 
— = 8 = 


5 


1 . 30 :: 91, 5. 2745. Or 1. 183 22.75 . 2745. 


Otherwiſe, 1. 183 :::30 + 5490, which divided by 2, the 
quotient will be Perches 2745, agreeing with the former, 

But becauſe the meaſuring of quantities with ſingle Poles or per. 
ches of ſuch lengths was very tedicus,' it is now become a cuſtom to 
uſe a Chain made of ſtrong Wire, whereof thoſe of 4 Pole long, 
divided into 100 Links, are beſt for eaſe and expedition for Sta- 
tute Acres; becauſe 1 Chain in breadth, and 10 Chains in length, 


is a Statute Acre, Wherefore, oS N 
If an Oblong Rectangle ſuperficies or Square be meaſured with 
ſuch a Chain, and the breadch multiplied by the length, and the 
product divided by 10, the quotient will ſhew the content in Acres 
e, . ˙md ! 
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An Oblong Rectangle piece of Land being in breadth Chains 8, 
25 and in length Chains 16, 75, What is the content iti Acres and 
M,jultiply 16, 75 by 8, 2, the product ill be 137, 35; Which 

being divided by 10, (by removing the ſeparating line” one place 
towards the left hand,) the quotient will be Acres 1 x 7355 the 

content of chat piece prapoftfe . 
But if the Baſe and Perpendicular of a Triangle be meafured with 
ſuch a Chain, you may either multiply half the Baſe by the whole 
Perpendicular, or elſe the whole Baſe by half the Perpendicular, and 


then dividing thay proceed by 10, the quotient will ſhew the con- 
tent in Acres and decimals parts. Or otherwiſe you may mulcipl 

the Baſe and Perpendicular together, and then divide that product 

by 20, ſo che quotient will-ſhew what Acres and decimal parts are 
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contained in that Triangle. 
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If a Triangle have its Baſe Chains 16, 75, and its Perpeudicular 


. Chaios-S, 2; how. much is the content chereof in Acres and deci. 
C!!! , an 


—— 


Muultiply 1 
the prod. be 68, 675; Which divided by 10, the quotient 
Or otherwiſe, 16, 75 being multiplied by 8, 2, the product will 

be 137, 35; Which being divided by 20, the quotient will be A- 
ctres 6, 8675, agreeing with the precedent. And hereby it appear- 
eth that 3 Triangle is but half a Parallelogram having the ſame | 


r 75 * S 1 . 1485 Ne 9 61 8 | 
A | 299 « 4 5 a 5 
8, 375 by 8, 4, or elle multiply 165 55, dy 44 1, abd 


q 
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Baſe and height. \ Rt a I nn ih. et 1 N * S 
Deeimal parts of un Acre ate readily reduced into Roods, Per- 
ches, and decimal parts of a Perch; by multiplying the decimal 
A As for Example, let it be bequired to reduce Acres 13, 735 
into Acres, Roods, Perches, and decimal parts. 
Fin, ſer. down the number given, as in the 4. 13,735 1 4 
Margin; then multiply. 735 by 4,, the product R. 2.94 4 
will de Roods 2,94; then 9 5 cnultiplied'by 4, P. 35 10 
the product will be 3,76; which multiply by ' ß 
0, the product Will be Perches 37,5, which ſheweth that 4. 
13,735 are equal unto 13 4. —2 R. 37, P. And contrar, 
-  - Roods, Perohes, and their decimal parts, are reduced into deci- 
mal parts of an Acre, by dividing them by 10 „ 4 » 4. 
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Let it be required to reduce 3 4. — 2 R.— 37,6 P. into decimal 


parts Are RE 
Set down your Acres, Rods, Perches, and their decimal parts, 
 aceotdingly as is done in this Example, in the Margin: For by fo 
Placing Four numbers, you have divided your 
#erches by to, which. you muſt alſo again di- 10) 4) 3476 - 
vide by 4, Ggigg, 4 is in 37 9 times, re- 4) 2,90 
mains 15 them is in 16 4 times, remains 23%/3 
nothing; 80 Pefches 37, are reduced uno 
 ©,94 i ebe, Ede Roods .2,94 being divided by 4, the quo- 
tient will be.o,735, being the decimal parts of an Acre, and are. to 
be written after 13 As. according to the Example. So 13 4.— 


7 


2 R—37,6 P. will be reduced unto Acres 13,735. 5 
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For, 144 131 tg 18 809375 hs 15. x 2 
And contrary, 7o- reduce Wordlend Acres into Stature dares; 155 
Say, 121. 144: : Woodland Acre . Statute Acre. 3 
Or if you plot by a Scale of 12, and caſt up the content . 1 
Scale of 1 1 you will find the content in Wioodigad mea And 


b Ein the length of a an: Here of 1 Land given 1 c Chun, #o 1 1 
eadth; 


Divide 10 by the length given, ths” quorienr will thew the 
breadth, | 


_ 4) TY So likewiſe 6 4.—3 K. 8 will be re. | 

3 OH $8675 tuced ento Acres 6 1. "7-H, WE BY 

| I | 7 0 kane Statute Abi 7 16, ) 5 for in 4 Perch,” inte mode, 4. 

1 cres of 18 foot in a Perch; OT 

1 y, 144. 121 35 Statite. Actes | | Woodland Acre. 

th EXAMPLE. RY 

— 1 flow n many os of Woodland meaſure are conainedin 18 4.— 
1 3 Nc F. of * weiſure 1% 

1 _. -.. Firſt, reduce 18 A. 3 K. 3 P. into 

4 10 _ 4) 0,95 | A and decimal parts, by the precedent < 
| 4 3,2 375 Rule, according as you fee. it done in the 44 
Jv ne Margin, it will be Acres 18, 809375; which 

| 18 muultiplied by 121, the product will be 
3 4274034775 which divided by 144, the quotient will be Acres 
al 15,805: And fo many Acres of Woodland- meajure are. contained 
Wil in 18 —— e of Statute meaſure. N 
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EXAMPLE. 


Ars the length given be Chains 12,25, I demand the bregdth of 
an Acre. | 

Divide ro by 12,25 the uotient will be 08; the breadeh foug he, 

And likewiſe, if Air ven be 08, divide 10 by o, 8, 2 
23 given, the quotient will ſhew/ Chains 12525, t e length 
odught. 

It the want of Decimal Arithmetick ſhall make- theſe xamples 
ſeem difficult, /which are ver) 1 brief and eaſſe,) 1 17 
_ N. + e 5 9 5 they mays, as well as in 

ulgar Arithmetick, find ample ſatisfaRtion in this of D t 
Which Book I Tor the Reader NOM. _— y 


1110 


— a 


4 . 


, 2 = . 9 * 2A. ad 3s 
„ n 4 4 £ * d * * 5 ww 4 < ” 
—_ 7 e A MED 4 — 7 * * o 
3 7 85 , SN 7 TY 8 ct 
by 4 a < * Yo 3 21 « 1 
N * " r * F * 
' « 


i 7 x 2 *$ 
: 2 e Y 
. N * ' U * * 4 a "+ vis * 
7 5 : , K 4 1 Lo * 2 * 3 * 
der —P - 1 I * *. 7 . 4 | BY 2 
F 4. . - i * 5 # By oy, . BE WY 
« g 11 "I * 5 . : þ 7 * . "> x 67 
7 =" * y : 4 1 70 „ 8 * 2 A | * 
K > £ ; . F 7 . Fe 2" MN 


„ % 5M PE 
e | 8 # Os ö Mn” 
15 8 7 | 5 Fo 4 : _ ' La ” e 
_ 8 f * A 1 N a >: * - 
4 x . ö a 3 J 2 * . * 7 - 
LS — N ” * « v 8 1 , * by bs REES 2 3 * 3 g 5 
oe *T}. + SE th £84.56 oh Fg Wn 1418 V 8 
L LIV. IIſtrument, in Survey 1 
5 4 a 8 2 
1 * 7 « ; . * O 
a * v : 1 / * 4 1 


How to lay out ſeveral Furlongs in Common Fields 


unto divers Tenants, - 
Aving plotted the whole Field, Common, or other Incloſure, 
H with its particular. bounds, as you abſerve them in the ſurvey of 
the whole Manor, (or if you only ſurvey that particular, you muſt 
take ſpecial notice of all the bounds thereof) then provide a Book 
or Paper which muſt be ruled or. divided into 8 Columns; in the 
firſt whegeof towards the left hand is to be written the Tenant's 
Name, and the tenure by which he holds the ſame Land: The two 
next Columns are to contain the length of every man's Furlong in 
Chains and .Links; in the two next Columns is expreſſed the 
breadth of every man's Furlong im Chains and Links. As by the 
Letters over the head of each Column doth appear. 
In the three laſt Columns is to be expreſſed the quantity of each 
Tenant's Furlong in Acres, Roods and Perches. Ce 
In the laying out of ſeveral parcels in this kind, you will have 
uſe only of your Chain, Then when you begin your Work, you 
muſt firſt write the name of the Field; and in the firſt Column of 
your Bock or Paper you muſt write the Tenant's Name, and the 
tenure by which he holds the ſame, from what place you begin to 
meaſure, and upon what point of the Compaſs you paſs from 
thence ; and 'obſerving this direction in all the reft, you may (if 
need require) bound every parcel. ooo it 
This being noted in your Book, obſerve the ſpecies or ſhape of 
the Furlong, whether it beallof one length or not. If of one length, 
then you need take the length thereof bur once for all; but it it be 
irregular, that is, in ſome places ſhorter and in others longer, then 
you muſt take the length thereof at every ſecond or third breadth, 
and expreſs the ſame in your Book under the title of Length. As 
for the expreſſing of the ſeveral breadths, you need but to croſs over 
the whole Furlong, taking every man's breadth by the middle there- 
of, and entring the ſame as you paſs along : But in caſe there be a 
conſiderable difference at either end, then I would adviſe you to 
take the breadth at either end, and find a line which ſhall be in pro- 
portion between them a mean breadth, and enter this in your Book 


of * 


or Paper under the title of Breadfteiein. "IMB | | 
In this manner you may proceed from one Furlong to another, 
till you have gone through the whole Field: Which when you 
have done, and noted down the ſeveral lengths and breadths in your 
Book, you may multiply the length and breadth of every parcel to- 
gether, as is taught before, and fo ſhall you have the quantity of 
every parcel by its ſelf; which quantity muſt be noted down in the 
three laſt Columns of your Book, as in the following Example ap- 
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How a Lordſbip hing in Common Field 1s to le 
encloſed, 5 


T moſt commonly happeneth, when a Lordſhip is to be improved 
wherein are many Free- holders, that their ground (conſiſting of 
different Qualities) lies for the moſt patt diſperſed, arid intermiit 
one amongſt another in all parts and quarters of the Field. There. 
fore to find the juſt Quantity of every Man's Ground, both Arable, 
Ley- ground and Meadow, the Surveyor is to prepare a Field- bool, 
wherein, towards the right hand of every Page, let there be three 
{mall Columns diſtinguiſhed one from another by a black line made 
with a Pen or Pencil, and one greater Column towards the left hand, 
which ſhall contain the butting, bounding and number of every 
Man's particular Lands, Leys, Doles of Meadows, or the like. 
Which being thus fitted for uſe, the Surveyor, when he comes into 
the Field, is to begin in ſome corner thereof, as he ſhall find moſt 
convenient for taking the Field in order: And then entring upon the 
Furlong, he ſhall firſt ſer down the name of the Furlong, and upon 
what point of the Compaſs he begins; next put down the name of 
the Free-holder that firſt begins it, with the number of his lands; 
againſt which, in the firſt of the three leſſer Columns, write the 
length of the lands, in the ſecond pur the breadth, and in the third 
and laſt the quantity. Which done, ſet down the name of the Free · 
holder that lies next, and the number of his Lands, together with 
the length, breadth and quantity, as before: And ſo proceed in or 
der 'till you have finiſned the Furlong ES ol 
Then go to the next Furlong, writing the name thereof, and where 
you begin, and proceed as before; and fo on from Fur long to Fut- 
long, *rill you have finiſhed the Field, But to explain it farther, [ 
ſhall here give you a more particular draught of the Field · bock. 
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The e of the Loraſbip of | PILTON, # the County 


5 Falkner 5 lands 51. 18 


Tho. Tomlinſon 1 land 45. oo 


The Parſonage 4 lands |34'80 
= Jobs Falkner 6 lands 34. oo 


Pieter Blackley two doles 40. oo 
Jobs Falkner one dole 139.50| 
Juin Fultne- 
Abraham Fall ner 10 lands 45.0020 · o 


Henry Swift 5 lands _ [34.00 
Atrabam Falter 4 leys [33.50 
The Parſonage 4 leys [|33. © 
John Falkner 1 ley 


Thomas Falks one dole [40.00 


1 bender 6 15 Swroring. 


Rutland, made is OQob. 1656 
Middle Hill Furlong begin. South. 


Leng. 
p. 


ho. Tomhlinſon 2 lands 49.42 
Peter Blackley 8 lands 47. 10 
Abraham Fallne 6 lands} 46.70| 


Fohn Faulkner 10 lands 44.15 
Thomas Falls 6 lands j 44.00 


Bread. Quantity 
P. 

7-60 392-9680 
3.29150. 6 150 
10.16 478.5360 


7:12[332-5040 
1. 30 58.5000 
12.00 5 29.8 300 


8.00352. ooo 


Anarew Cook 3 lands 43. 10 
Weſt Furlong begin. 
Tho. Tomblinſon 1 land 136. 20 


eter Blackley 2 lands 434. oo 


4-111176.9560 
Eaſt... 


2.50 | go5oos - 


8. d | 281.8800 
11.0 374. 

4.0 136. 
9.20 [312.8006 


7-0 234 3000 


7.0 231. 


33. © 


2.50 | 82.5008 


South Meadow begin, Ea. 


Peter Blackley one dole 36.20 


Jobs Falkner 1 dole 40-00 | 
rate Fare, 1 dls 42.00 


The Parſon one dole 41. Co 
Tho. Tomlinſon 1 dole 40.50 


Andrew Cook one dole [40.00 


2. 50 90.5008 
8. © 320 
10. o [420 
8, © o[328 
6.50263 
l 6.00 240 
6.00 249. 


11.50 460 


3 lands 


| 3.00[118, 5008 


Red-hill Furlung begin. South. 
45-00] 12.0] 540 


— 


900 


Tub. Thomblinſon 3 lands 45: 00] 12.6 540 


e 
' Andrew Cook 1 land | 
Perer Blackie 8 lands geg 4 209 


. 2 i 


nry Swift 2 leys 


50.00 


The Parſonage 3 "lands 50.00[12.0| 600 
> >a Blackley 6 Iojs 50.00|20.0[t000 
50. oo] 5.0 ASS - - 


50.00] 10.0] 500 


2.0] 100 
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Having finiſhed your rough Book (after this manner,) you are 
next to make a Particular of every man's Arable, Leys, and Mea- 
dow- ground ſeverally, that ſo you may be ready to give a juſt ac- 
count of what every man holds diſtinctly, that by help thereof you 
may be enabled (with the help of Arbitratours choſen to aſſiſt you) 
to give every man, not only the true quantity in his Plot, but al- 
ſo conſideration for the Quality of his ground, as near as may be. 

To which end, in drawing your particular you are to make ſo 
many Columns as there are Free-holders, every one whereof is to 
be ſubdivided into three; ſo ſhall you have one for Arable Land, 
another for Ley-ground, and a third for Meadow. Then turning 


to the Field-book, I begin with Jh Faltzer, and write in the 
Particular in its proper Column, under Arable, 393. P. 968; then 


Thomas Tomblinſon, 150. P. 61503 next F. Blackley, 478. 5360. 


which I place likewiſe under their Names, and in their due place; 
And ſo I proceed till I have finiſhed the Book, placing every 


Man's Arable, Leys and Meadow in their Order. Which being 
effected, then make your Summa totalis, as you may fee in the 
following Synoplis. = V 


A Particular of certain Arables, Leys and 
Meadow-grounds in part of the Lordſbip of 


Pilton Com. Rutland, 


John Falkner * Tho. Tomblinjon | | Peter Blackley 
Arable Leys Med.] Arable Leys Med. Arable Leys Med. 
393 82] 320] 150 263 | 478/000] 90 
529 | | 218] | 58 136] 1460 
374 . 90 200 FT” 
540 1 LOH . . 
1836 | 82] 438] 838 | © | 263] | ' 814 [1000 550 
LI EN 4 - 4 1-838] Te 4 80 
1 as 1 „ Yoda): 
| _438| —— _263 e $f ag 
Sum. tot. 2356%// ISaum.| IIOI Sam. 22641 


Thomas Falte | 


; * 
— G — = n - r n 


Abraham Fallner | | LS "Andrew Cook Ls: 
Arable|Leys|Med. | | Arable|Leys Med.] Arablel Leys Med. 
332 | 234| 420 |353 [500 | 240] | 176. | 240 
N 1 FF 
LET: EB FN 
1232 | 234| 420| +1352 [500 | 2400 | 276| 0 240 
n ;t 4 ..-4-362j © r 
1234 35 e 
„ [249 ET 
Sum. 1886 |Sum. [1072 | Sum. 516 0 | 


Lib. IV. Inſtruments in Surveying. ios 
The Particular being finiſned, I next proceed to take a general 
Survey and Plot of the whole Field to be incloſed, according as 
hath been ſhewed a Jorge 1n the former Chapters. Which be- 
. ing done, you ſhall ſee it rhe general Survey and the Particulars 
agree: Which if they do, you may conclude your work. is exact; 
| and then you may proceed to the plotting of every Man's Ground, 
and to lay it out in ſuch part of the Field as the Free-holders 
(or their Arbitrators) ſhall agree: And when that is done, you 
are to do in like manner with the reſt. And at laſt, when a 
Plot. of the Town, Streets, Lanes, Houſes, Woods, and all the 
new Incloſure, ſhall be | garniſhed with Colours upon Vellam 
or Royal Paper, it will moſt neatly ſhew the true proportion, 
And laſtly, let there be a Book drawn very fair, ſhewing the 
Butting, Bounding, and Quantity of every ground. 


An Ad vertiſement, concerning the Meaſu- 
ring of Lands, or Furlongs, in Com- 
mon-Fields. „ 1 


I often times falls out, that in the gurveying of Lordſhips, Man- 
vurs, Farms, &c. That a conſiderable part belong to ſuch De- 

meaſne, may lie diſperſed in Common- Fields, in ſeveral Shots, and 

in ſeveral Lanes in thoſe Shots, which cannot be laid down in 

their true Poſitions, without the whole Field be firſt Platted, which 
very rarely, any ſingle Proprietor will be at the Charges to have 
done: And, foraſmuch as ſuch Lands or Farlongs are generally re- 

| puted to be One, Two or Three Acres, Half-acres, Quarters, or the 

| like, they ſeldom fall. out to be found ſo much by Meaſare: I do 
therefore ſometimes, in ſuch Caſes, inſert in ſome vacant place in 
the Plot of the Maunor, Farm, &c. in which ſuch Common: Fields, 

Lands is a part, add ſuch a Table as this following: Whereby, any 

| fingle Land or Furlong, may be found in ſuch Common Fields, with 

what Shot it is in, its Boundaries on all ſides ; its Length, Mean 

Beadth, and Real Content by Meaſure, and alſo the Reputed Quantity 

thereof, and ſo diſcover the Difference. View the following Table. 
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"THis Performance differeth nothing from what is before taught 
I in the taking of Altitudes, in the beginniag of the Fourth 
Book. Wherefore ſuppoſe you ſhould meet with a Hill or Moun- 
tain as AB D, (FE: 39 the thing required is, to find the length 
of the line B D on which the Mountain ſtandj;ʒs. 
Firſt, place your Inſtrument at the may foot of the Hill, exactly 
- level; Then let one go to the top of the hill at A, and there place 
a Mark, which muft be ſo much above the top of the Hill, as the 
top of the Inſtrument is from the ground: Then move the Label 
up and down, till through the fights thereof you ſee the top of the 
mark at A, and note the degrees cut by the Label on the Tangent 
line, for chat is the quantity of the angle A B C, which ſuppoſe 47 
degrees; then by conſequence the angie B A C muſt be 43 degrees, 
the complement of the former to 90 degrees: Then meaſure the 
fide of the Hill A D, which ſuppoſe to contain 71 feet: Then in the 
Triangle ABC there is given the fide A B 7i feet, and the angle 
BAC 43 degrees, together with the 1 angle A C B go degrees, 
and you are to find the fide B C; which to perform, ſay, 


As the Sine of the angle A C B, 0 degree, 
zz, to the fide AB, 71 feet; 1 
SZ3lios is the Sine of the angle B A C, 43 degrees, 

8 the ſide BC, 487 feet. 5 


Ihen (becauſe the hill deſcends on the other fide) you muſt place 
your Inſtrument at D, obſerving the angle ADC to contain 41 
Aegrees, and the angle DA C 49 degrees, and the ſide AD $0 
feet. Now to find the fide C D the proportion will be, 


4s the Sine of the angle AC D, 90 degrees, 
N is to the ſide A D, 80 feet 3 5 
So is the Sine of the angle C A D, 49 degrees, 
to the ſide CD, 60+ feet. 1 — > 1 


Which added to the line B C giveth 109 feet; which you may 
reduce into Chains, by dividing it by 66: And this line muſt be 
protracted in ſtead of the Hypotenuſal lines A B and AD: 5 


CHAP 


CHA p. VIII 


How to plot Mountuinous and uneven grounds, 
with the beſt way to find the Content thereof. 


OR the plotting of any Mountainous or uneven piece of 
F ground, as ABCDEFG (Fig. 38.) you muſt firſt place your Inſtru- 


ment at A, and direct the ſights to B, meaſuring the line AB: Then 


in regard that from B to C there is an aſcent or hill, you muſt find 


the Horizontal line thereof, and draw that upon your Table, ac. 


counting thereon the length of the Hypotenuſal line: Then mea- 
ſure round the Field according to former Directions, and having 
the figure thereof upon your Table reduce it into Trapesia's, as in- 


to the Trapezia's ABEG, BCDE, and the Triangle GE F: then | 


from the angles A, C, E, and F, let fall the Perpendiculars A K, 
CH, El, EL, and FM. Now in regard there are many Hills and 


Vallies all over the Field, you muſt meaſure with your Chain in 


the Field over Hill and Dale, from B to D; and to the line B D, 
ſet the number of Chains and Links as you fiad them to be by 


ſuch meaſure, which will be much longer then the ſtraight line 

B D meaſured on your Plot by the Scale. Then by your Inſttu - 
ment find the point , in the line B D, and meaſure. from C to 
H as before, and ſet to it the number as you find it by the Chain. 

Then find the Perpendicular I E, and meaſure that with your 
Chain alſo: All which lines (in reſpect of the Hills and Vallies) 
will be found longer, then if _ were meaſured upon the Plot by 


the Scale: And therefore by the lines BD, CH, and IE, as they 
are thus meaſured, muſt the 7rapezis BCD E be caſt up, as if 


{o the Trapezia A B E G, and the Triangle GE F: And this is the 
exacteſt way that I can preſcribe for the meaſuring. (or finding the * 
true Contents) of uneven Grounds ; which being carefully, and 
with diſcretion performed, will not differ much from truth. For, 

if ſuch uneven Grounds ſhould be Plotted, according to their true 


meaſures in the Field, they would not be contained within their pro- 


per limits, which laid down among other Grounds would ſwell be. 
yoad their bounds, and force the adjacent Grounds out of their 


places. 


you may ſhadow them off with Hills as in this Figure, left any man 


ſeeing your Plot, ſhould meaſure by your Scale, and find them to 


differ. 
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But now, to diſtinguiſn theſe Grounds from others 1 your Plot, * 


1 1 v: | Hires is Sh wing. 


CHAP. IN 


of 4 Aten and Phitin 11 ＋ Read 

High«ways, - Streets, Lanes, &c. And of the 
taking F tbe NOR Ly Ci . 7 Laas 
or Hamlets,” £ 


: 2% 7 5% 5 "Y ; * 


* * 


E ie! well DON ahi can a'pult 10 * WY is de 
livered in the former part of this Fourth Bool, cannot hut perform 

what is intended to be taught in this Chapter; therefore I hall. only 
aiſcourſe. the manner how theſe things are to be performed, YG 

the, AD at to the Fey” of the Larger: oo 


Fir Roads or High-ways. 


the nn , of Countries, there] is no fitter . for ah 

ref ance Tbelebf then the Circumferentor, and that Card which is 
divided into 4 Quadrants, each divided into go degrees, beginning 
from: the North and South, and numbred towards the Eat and Weſt, 
a3 is deferibet Book 2. Chap: 1 
Then, have © Field. Bont for that purpo ſe; (ihe fitteſt is in 4 long 
Folio, like your narrow Shop- Bock) With two Parallel Lines drawn 
through the middle of each Page, the diſtance between which need 
fot be above half or three quarters of ain Inch. 

Now at the beginning of your Journey, at the Boom of ohe of 
' th'Leaves'of your Book, fs the name of the place where you be- 
$i your Journey, and a Prick or this Mark's between the Parallel 
mes. Ihen Kring forward, always carry one of the Cardinal Points 
of the Cortipals ciher North or South before you, and direct your. Sight 
P far as you can ſee along the Road, noting the Degrees that the 
Needle cuts, aid in what Quarter of che Compaſs, which you may 
_ all the Bearing; and When you come to that place, write down. 

the diſtance, in Paces;' Chaius, or whatſoever Meaſure you meal! U re | 
by, between the Parallel Lines. 
Then agam ditect your Sight forwaids, ſo fat as till you "NY 
| another turning or bend, and note down the Degrees of Bear- 
ing, and Which Way; and when you come to that place, ſet down 
the diſtance thereto from the haſt Station. And i in this manner pto- 2 
ceed kill you come to your Journey's end. 
No in your Perambulation you are to obſerve, I. What B 
lunes or 7 rip you meet withal in your way, whether they be on 
kr ah Right ban or on your Left, and at what diftance froth yotr x 

ft. Station; as if there be a Lane on your Right hand 300 Faces 

OO 12 N you muſt on the Right hand Parallel Line 


Eee 


make 


110 The Uſe of the ſeveral! Lib. IV. 
make two little Strokes thus =, bending them either upwards, or 
downwards, or ſtraight at right Angles, according as .you ſee the 
Lane to incline this or that way: And at the end of theſe two Pz. 
rallel Lines write the name of the Place to which that Lane leaneth 
and if you will, or can obtain it, the reputed diſtance thither ; and 
and under the Line write the diſtance from your laſt Station zoo. 
2. When you paſs over any eminent Briage, by any Wind mil, 
over any Great Hifl, through any Town or Village, hote them all down 
with their diſtances from your laſt Station. 


- 


3. In your going along the Road, if vou *ce any Churches, Mans. 
on- Houſes, Beacons, Wind-mills, Towns, Villages, or any other thir 
remarkable; at your next Station ſee how they bear from you, writ. 
ing down their names, and how they bear from you, on that ſide of | 
the Book on which they lie from you © ©" 
Then in your Journeyings forwards, when you come to ſee thoſe 
things or Places, or ſo many of them as you can, there take notice 
alſo how they bear, and their names alſo, with the diſtance from the - 
laſt place where you obſerved them before; and continuing this Me. 
thod; you may accurately deſcribe the Roads of any Country, 


For Streets or Lanes in Cities or Towns, 


I. In the Plotting of Streets, there muſt be ſomewhat more er- 
actneſs uſed then can poſſibly be in Roads and High-ways : for Rox; | 
being both long and large, cannot be plotted by any other then a 

very ſmall Scale, ſo that every ſmall bout, or turning, cannot be 

taken notice of; or if they be, they cannot be expreſſed in any Plot: 
but in Streets and Lanes every ſmall bowing, though it make not an | 
angle of above 3 or 4 degrees, muſt: be taken notice of; and there- 
fore the Theodolite or Semicircle. is more apt and fitter for this work 
then the Circumferentor, Yet in this you need not with your Is: 
ſtrument make obſervation of theſe ſmall Angles, but having made 
obſervation of 4 eminent * and the principal intermediat ones, 
you may by the help of Rods or other Bevels for that purpoſe more 


accurately find the quantity of thoſe Breaks and Angles, and thoſe + 
alſo will be leſs troubleſome. Ne ATT ob e 


2. When you have by your Inſtrument made obſervation of ſo 
many grand Angles in Higb. ſtreets, as to do encompaſs divers other 
ſmall Streets or Lanes, you muſt remember to rake ſpecial notice of 
your Station-Points ; and in meaſuring with your Chain, take no- 
tice, as you paſs by them, of all manner of Breaks, Courts, Alies, 
Houſes of note, and other publick Remarks, with their true Ferpen- 
dicular diſtance from your Chain, taking both ſides of the way in 
r.... > 
3. Having protracted your Four, or more Grand or Cardinal 
Angles, firſt, lay down theſe four principal Streets, (and here you 
may examine by your Angles whether they will cloſe or not, by the 
directions given in the 4 Book,) and on either ſide. of the way | ma * 


nal 
ou 


the 


the plotting of Cities or Towns, and it is t 
uſe in my Survey of the City of Landon, as it is now re- ediſied; 
wherein I take notice of all remarkable things therein. For, be- 
 fides the Higheſtreets, and Streets of note, I take notice of, and Plot, 
all By-ſtreets and Lanes, all Courts and Allies, all Charches and 


T: may ſo fall out, that when 


digg to ſome particular proportions. The making of this Ruler is 


* 
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Marks, as this © or the like Mark, where any other Croſoaſtreet dr 


Laue enters, as alſo all Courts, Allies, and the like. 


4. Plot your ſeveral By-lanes with the ſeveral Bows and Breaks 
in them, and take notice of the Courts and Allies that are in them; 
making Marks at their entrances, as you did of thoſe By-lanes in 
your HA beſtreets. METS 


1 


5. With Rods or a Bevel, take the Plot of all Coarts and Alles, 


and eminent Houſes, &c. And having taken all. theſe: in a Book, 
you may plot and transfer them into your Map, between. the emi- 
nent Strets that you firſt took your. Angles in. And thus having 


taken one Part or Quarter of a Tom or City, you may proceed to 


another, and ſo one after another, till you have finiſhed what you | 


intend to have a Plot of. 


This is the beſt and moſt accurate way that I 2 preſcribe for 
e way which I my ſelf 


Church-yards, and the 2 Temples, all Inns of Court, all Colleges, the 


Guild hall, and all eminent Halls of Cor poratiaus, all Market-places 


and Market-houſes, &c. This task is now under my hands, and I 


hope wich God's affiftance in a few Months to compleat it. 


| GE Mc a FY n 
* * * _ a * —_— 


iniſh a Plot, according to 


1 Mannor upon your 'P/ain Table, in divers ſheets of Paper, or ob- 
ſerved the Angles, and afterwards protracted them, it may, I ſay, 
ſo fall out, that your Plot may be either bigger or leſſer than is de- 


- fired. Now if at any time it be required to inlarge or diminiſh any 


Plot according to any proportion, this Chapter will accompliſh your 


he Inftruments for the performance hereof are divers, as was 


intimated. in the 12 Chapter of the Second Book. Now for genera- 


lity and exactneſs, the two Indices there ſpoken of, having at each 
end thereof a Semicircle, is inferiour to none; but rhe Inſtrument 


being very clfargeable, and the uſe thereof very intricate and tadi - 
ous, I ſhall wholly omit to ſpeak any —_ eee wi” | 


” E 1 


Tl here is another way alſo which Maſter Rarbborn uſed, which - 
Was with a Ruler by him invented for that purpoſe; which would 


indifferent well reduce a Plot from one bigneſs to another, accor- - 


ſo 
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ſo well known, and the Uſe thereof ſo apparent, that I ſhall not 
need to ſay any thing concerning the deſcription or uſe of it: I 6hly 
intimate that there is ſuch a Ruler, that thoſe which pleaſe may 
% Eoeo ii Or arr 
Another way is by one Line divided into roo'or 1060 equal parts 
only, which by the help of Arithmetick will perform this'work very 
Well: But this (as being very tedious) I neglecc r. 


Io paß by theſe and divers others which 1'could name, I fall fiy | 
ſomerhing of the Parallelagram, which for generality, Exattiiels, and 
"diſpatch, ſurpaſſeth all the reſt, udro Which (in my opinion) there 95 
zs none comparable. Of Parallelozrams there are divers ſorks, hut hat 
which 1 ſhall inſtance in, confiſteth but of tour Rulers only; the ma- 
| ſtrumedt-makker, dd the mag. 


£ 


Then, having fitted your Parallelogram according to the proportion | 
to which you would have your Plot reduced, fix the Parallelogram 


by a Point for that purpoſe: Then pur your Ara Wing 


ſides of the Pr ar allelog 


Another way how to reduce a Plot according to to any proportion 
aſſigned, is this. Suppoſe you would have .a Plot diminiſhed; in 
proportion as four to three. Cauſe a Scale to be made of ſuch a 
length, that it may reach from the center og the middle of your Plot 
to the outermoſt. Angle thereof, Which let be divided: into 100, 
1000, of 10000 parts, according; eg the length thereof: then et 
another Ruler be made, Which fall” be in proportion thereto a8 4 
to 33 Which Ruler let be divided into the ſame number of equal 
parts as the other Ruler was. Being thus provided of two Rulers, 
lay by your large Plot upon a Table, faltning it at the Corners 
With Mouth - glew ; and underneath it lay your fair Paper or Parch - 
ment: Then number all the Angles in des Field with Arichmetical 
Figures, beginning With the outermoſt Angle, calling that one, 
the next two, the third three, and ſo ſorth: Then as you move — 
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Ruler from Angle to Angle, take notice what number of equal parts 
zs cut by every Angle, and note them down in Paper; then take off | 
your longer Ruler, and lay on your ſhorter in the place thereof, ſo | 
moving it from Angle to Angle, and pricking holes with a ſmall ON | 
protracting Pin quite thro? the old Plot. So when you have gone 
over every Angle, you may upon your clean Paper or Parchtnent 
draw Lines from Point to Point, till you have gone over all the An- 
gles: So ſhall your Plot be reduced to your intended bigneſs. 
Again, there is another way how to reduce Plots to any propor- 
tion, and that is this. About your foul Plot draw the largeſt Square 
you can, ſo that it may comprehend your whole Plot, and divide 
that Square into as many ſmall Squares as you pleaſe: Then make 
an other Square in proportion to the Square about the foul Plot, as 
to which you would have it reduced: And then laying your foul 
Plot and the fair Squared Paper both before you, ſee in which of the 
ſmall Squares of the foul Plot the ſeveral Angles or remarkable 
Points fall, and in the correſpondent Square of the fair Paper make 
the like Angle or Point: And in this manner proceed till you have 
. finiſhed your Work. This is a good way, and is the courſe which 
Painters uſe to copy any large Painting into a ſmaller Picture or 
Print. This method is to be uſed when you are to reduce a leſſer 
plot to a greater: But to reduce a greater to a leſſer, which is moſt 
uſual, you may then lay your fair Paper under or over your foul 
Plot, and fix the Par allelogram about the middle of the Plot, and then 
tracing over the latge Plot, you ſhall have it reduced upon the fair 
Paper, either over or underneath ; eſpecially if you lay a Black- lead 
Paper over your fair Paper: | | 


. CHAEMN = 
How to draw a perfect draught of a whole Ma- 
nor or Lordſhip, and to furniſſ it with all 
neceſſary Ornaments; alſo to adorn and beautify 
the ſame with Colours ; in which (as in a Map) 
the Lord of the Manor may at any time ſee the | 
ſymmetry, ſituation and content of all or any 
| parcel of bis Land. © 5 


Eg. V. ACA protracted your Plot according to your intend- 
11 ed bigneſs, and written the Content of each Cloſe 

about the middle thereof, you may about the bounds ot every Field 
ot Incloſure, with a ſmall Pencil, and ſome tranſparent Colour, 

_ tratly go over your Black Lines _ you have a tranſparent ſtroke 
. ifit = 


2 
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or margent on either ſide of your Black Line; which beipg ſhadow. 
ed will add a great luſtre and beauty to your Plot. 8 | 
Then in your Wood-land Grounds, draw divers little Trees in 
the moſt material places, and ſhadow your mountainous and un. 
even Grounds with Hills and Valleys, expreſſing all kind of Bogs 
Groves, High-ways, Rivers, &c. diſtinguiſhing them by lively Co- 
lures, according to their ſimilitudes. 5 1 
Then in ſome convenient place of the Plot, without the Inclo. 
ſures, draw a Circle, and therein deſcribe the 32 Points of the 
Mariner's Compaſs according to the fituation of the Grounds, with 
a Hlower- de- luce at the North part thereof. | | 

Then in ſome convenient place of your Plot make a Scale e. 
qual to that by which your Plot was protracted, with a pair of 
— r es oo u 

Laſtly, in ſome other convenient place towards the upper part 

thereof, draw. the. Coat of Arms belonging to the Lord of the Ma- 
nor, with Mantle, Helm, Creſt, and Supporters; or in a Compart. 
ment: But be ſure you blazon the Coat in its true Colours. 
Theſe things being well performed, your Plot will be a neat 
Ornament for the Lord of the Manor to hang in his Study, or o- 
ther private place; ſo that at pleaſure he may ſee his Land before 
him, and the quantity of all or every parcel thereof, without any 
_ farther trouble. RN „ „„ 

Alſo in your Plot muſt be expreſſed the Manor. houſe according 
to its ſymmetry or ſituation, with all other Houſes of note, allo 
all Water-mils, Mind- mils, and whatſoever elſe is neceſſary, that 
may be put into your Plot without confuſioͤn. 
For farther explanation of what hath been delivered in this 
Chapter, I have here added the Figure of a ſmall Mazor, which 
will be ſufficient for example ſake. As is Fig. XIV. 


CHAP. 2x 


The Names of ſuch Colours as are neceſſary for the 
Waſhing of Maps, Charts, or Plots, mith the 
manner how to temper and uſe the ſame upon 

Velom, Paper, or Parchment. . 


T is not convenient for a Surveyor, when he hath drawn the 
draught of a Manor, and reduced it to his intended bignels, to 
repair to a Painter to finiſh his Work, the thing it ſelf being very 
commendable, and eaſy to be attained: And beſides, a Painter 1s 
not to be found in every Country, nor is every Painter furniſbed 
with Colours fitting tor ſuch a purpoſe, they for the moſt part u. 


ſing more groſs and ordinary Colours. Now for the * . 
55 | uc 


ſuch who deſire to exerciſe themſelves in this kind of practice, I 


have added theſe neceſſary Directions following. 
How to make Gum= Water, 


Take Gam Arabice what quantity you pleaſe, of the whiteſt and 

_ cleareſt you can get, which bruiſe into ſmall pieces, and tie rhem 
up looſely in a fine Linen Rag: Then take of the cleareſt Water 
you can get, and pur it into a clean Veſſel, as a Porringer, (or ſuch 
ke) then hang your Cloth in which you put your Gum in this wa- 
ter, letting it hang till all the Gam be diſſolved : Then when you 
put your Fingers into this Water, if you find them to ſtick together 
as if they were glewed, your Water is too ſtiff of the Gam, which 

you may remedy by putting thereto more fair Water; and if you 
find it to weak, you may add more Gum. With this Water moſt 

Colours are to be tempered. 


3 


Ake a pound of Allum, and beat it to powder : Then take a 
1 Gallon of clean Water, and ſer it on a fire, letting it boil *cill 
all the Allum be melted : Then take it off the fire, and when it is 
cold you may put it into a Veſſel, and keep it for your uſe. ' With 
this Water if you wet your Paper before you lay on your Colours, 
it will keep them from ſinking into the Paper, and will alſo add a 
luſtre and beauty to the Colours laid thereon. | 


The Names of ſuch Colours as are neceſſary for 
tbe Vaſbing of Maps, Plots, or Charts. 


RES |JYELLOWS|BLEWS|GREENS 
Vermilion Gumbooge == © | Bice 
Lake Yellow Berries | Indigo | Sap Green 
Red Lead [| Orpiment, . Verditer | Vertdegriece 
Roſſer | Arſnick Litmoſe | Verditure, 
Brazeel Maſticot. + | Logwood. 
Turnſoil 8 8 
Indian Cakes, 
BLACKS WHITES;BROWNS 
Lamp black | White Leadin [Spaniſh Brown 
Printers Black | flakes. {Umber 8 
Ivory 7 Shavings| I Wood Soot 
Hartſhorn F burnt. | Rindes of green 
| = 1 Wall-nuts. 
4 | Being 
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Being thus provided of theſe ſeveral Coloures hete named,” which 
you may have 1n divers places in London, as allo of a Grinding. 
ſtone and Muller, which any Maſon in London will furniſh you 
with, alſo divers Pencils of ſeveral ſizes, and Gally-pots, Gar-Glaf- 
ſes, or Horſe-Muſcle-ſhells, to put your Colours in when they are 
round and tempered, you are then ready at any time to make uſe 
of them. And now will I ſhew you how all the fore· mentioned 
Colours are to be ground and tempered. 5 


Of the Ordering of Colours. 


| Of theſe Colours before mentioned, ſome are to be Ground 
ſome Waſhed, ſome only Steeped or diſſolved, others to be Boi- 
led, and ſome to be Burnt, and then Ground. 


1, How any Colour is to be Ground. 


Take what. Quantity of any Colour you pleaſe, that is to be 
Ground, and lay it upon your Grinding-ſtone being clean, as alſo 
your Muller; then with yeur Muller bruiſe the Colour, if it be lum- 
piſh, and when it is reaſonable ſmall or fine, put ſome fair Water 
to it, and with your Maller grind the Colour and Water together 
till it be very fine: Then with a Kpife or piece of thin Lanthorn- 
Horn, bein clean, take it off from the Stone, and put it into a Shell; 

and when it is dry, you may take it out of the Shell, and keep it 
for your uſe. 8 „„ 


The Colours to be Ground are. 
Vermilion Lake Indigo Maſticot White Lead. 


In grinding of your Colours put not too much Water to them 
upon the Stone, for they ought to be ground ſtiff like weak Paſte; 
or Pap. . , 1 50 


2. How Colours are to be Waſhed, 


Take a good quantity of the Colour which you intend to Waſh, 
and put it into a Baſon, pouring to it a good quantity of fair Wa- 
ter, and ſtir the Colour and the Water often together, and then you 
will ſee a great deal of filth fwim at the top of the Water. When 
the Colour is ſetled ro the bottom of the Baſon, pour away that 
Water gently into another Veſſel or Baſon; and pour more fair wa- 
ter to the Colour, then ſtir the Colour and that freſh water together; 
and when the Colour is ſettled, pour away that ſecond water to 
the former, and ſo put a third and fourth water, ſtirring it often, 
— | till 
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"il the water came e from the Colour without filth, then is your Co- 
Jour waſhed. - But before ydu rake: the Colour out of the Veſſel, lay 
ir with your hand very thin about the ſides of the Veſſel, and when 
it is dry, ſome of it will fall to the bottom, which put out upon a 
Sheet of Paper, which will be good Colour; but the remainder, 
which ſticks to the ſides of the Baſon, is beſt *af all, which with a 
Feather ſtrike off the bees 8 the Veſſel, for it will oy! finer then 


any Flower. Ef LS 
The C ohrs/ t ads 2 art 
| Roſſer * / N „ Orpiment 
5 N00 Lead 2 Verditer ? _ Spaniſh Brown. 


iT heſe or other Golem chus Wilde, you may reſerve in white 
payer cs from Duſt, and make ul; of: them as you have occalion, 5 


3. "How 0 olowrs are to be $ zeeped. 


This i is only to put the Cale; into > ſome kind of Ry and chere 
to diffolve it; ſome 1 in cold Liquors, others upon the | 


The Colours to te 5 teeped i in cold Liquors are. 


"Yellow Berries Sap Greed 5 | Vertdegriece 
Sum Buge 9 Litmoſe. Indian Cakes. 


2 he Colours to bt Steeped or Boiled are 


Brafit ep Turnſoil | 
bo gwood ö | Wood Soot ö . F ; » 
8 Rinds of Wall- nuts 5 | 


| Theſ: Cole when ſteeped or boiled are to be ien, cloſe in Gleſs 
15 till you have occaſion to uſe them. 


1 How 0 our are 2 he Buried. 


5 Sate uſe only to put a lump of Colour into a red hot gte of the 
fire, and there ſer' it lie ill it be roughly | 13 88 But this is both 


waſtful and llovenly. The beſt way is f 
anke a quantity of your Colour, and put it imo a clean Cracible, 
putting thereto ſome fair Water: Then cover the Crucible with Cla, 
dad fer into a hot place of the fire, letting it there continue till the 
Crucible be red hot: Then take it out, and when it is cold you. may _ 
take out t the aa, and Wind i it as Is s Before taught. 
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The Colours to be Burnt are | 8 0s 


3 Spaniſh Brown Printers Black Ivory 5 


or any other groſs and foul Colour. 
Having ſhewed you the way how to Grind, : Waſh, Steep, Bail, 
and Burn your Colours, I will ſhew you now. 85 ; 


3. How to Temper your Colours. 


Firſt, ſuch Colours as are Ground with fair Water, take a ſmall 
quantity thereof, and put it into a Maſcle;hell, putting thereto ſome 
Gum. water, and the Colour in a ſhort time will be mollified : Then 
with your Finger (being very clean) bruiſe the Colour againſt the 
Shell, till you find no knots undiſſolved: Then with a clean Pencil 
ſtroak down. the Colour towards. the batrom of. tha Shes, and it is 
fit for uſe; but if it be too thick, add more Gam-water to it. 
Such Colours as are Waſhed, you muſt temper in a Shell with Gun- 
water, in the ſame manner as you did thoſe that were Ground. 
Such Colours as are Steeped, the Liquor only of them is to be 
uſed, without any addition. FV 


Of the ſeveral Simple Colours, how to order tlen, 
mit bout any. Mixture, 1 


Vermillion, being Ground and tempered with Gum-water, makes 
a deep Red or Scarlet Colour. 
Lake, Ground and tempered with Gum. water, makes a deep Pink 
or Bloom Colour. S 8 
Red Lead, Waſhed, is a brave Orient Colour, between a Red and 
an Orange Colour. oO T BI re 
Roſſet, Waſhed, and tempered with Gam-water, differs not much 
in Colour from Lake, but it will ſoon fade and grow lighter ; 
but being tempered with Brazeel-water, it will be more deep. +» 
Brazeel. The Shavings or Grindings thereof, being boiled in Vi. 
negar and Small Beer (or fair Water) in an earthen Veſſel, with 
ſome Powder of Allum put therein to heighten the Colour, 
makes an excellent Pint or light Violet Colour, When you 
ſtrain the Liquor from the dregs of the Brareel, add thereto 
d ii.. IT: 
Tarnſoil. It is made of Linnen Rags died, which being put in- 
to a Sa cer, or the like, with ſome, Vinegar, and fer upon 4 
Chafindiſh of Coals, the Rags ſqueezed into the Vinegar, — 
. | | -*  .liome 


I 


3 
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ſome Gem to bind i it, makes 4 good Colour to ſhadow all Teb- 
Indian Cakes. Uſe them as you do 7 urnſoil, and they make a good 

Red cranſparent Colour: Into the * put ſome Fu to 


bind 1 it. 
; 2. Of Yellows. 


[2 Gambooge, Steeped in fair Water TO e the mn colitis 
and moſt tranſparent Tellow Colour: It is of that nature, that 
it will admit of no mixture. 3 
Tellow Berries, Steeped 1n fair Water, and a little powder of Aides 
added thereto, (or ſteeped in AIR); makes a very good 
and tranſparent Jello. 
= Waſhed, and tem pered with Chis water; makes an Ori- 
ent or Gold C olowr : There are ſeveral degrees of it, ſome more 
4 Red, and others more Yellow, 
lia, Ground, and tempered with onen, makes a good, 
bat no tranſparene Tellow, | 


9 Of Blews. 


4 Bice, Waſhed, and” tempered with Si; is an excellent 

Bl, but not tranſparent : And there are ſeveral forts of it, 
ſome lighter, ſome ſadder. © 

Indo, Ground, and tempered with Gam-water, makes a deep 

e "Blew, and is fit to ſhadow all other Bloms. 

1 verditer, Waſhed, and tempered 1 with men, is a good Blew, . 


but not tranſparent. . | 
Litmaſe, Cut it in ſmall ſlices, a ſteep i it in a weak Water made 


of Gum Lacks for the ſpace of a day or more, and you will 


hhave a tran 1 Blew. © 
Logwood, Boiled in all reſpects as Braces, makes ab encelent Violet 


| 0 Purple CHO” 5 


4. Of Greens. 


. Bice, Walked, it tempered with Gam water, makes a ood, but 
ee BG tranſparent Green. | 
| Sap Green, Steeped in fair Water, and a little Powder of Allan 

added thereto, makes a good Green to ſhadow or damask wWitl- 

11 
 Verdicare, Waſhed, and tempered with Gum: arr, makes a Green 
e tranſparent. Gi, 

Half a pound of French — boiled with a quart of fair 

Water, and one ounce of Red Argo/, gently for 6 Hours, make a 
Green Coloun inclined to Blew, very tranſparent; If .* let it 
- £08 and.then es of the clear part for your Uſe, it wilt be fill 
better if it ſtan continually near a Fire, of as oft as convenience 
1 in the ee ee , a. 5. Of 


* 
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which are moſt tranſparent. Of which Brazee/ and Logwood- 


TL.itmaſe. water, to which 


Printers Black 


HFariſborn 


the principal; and of theſe ſeveral others may be compounded. 
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Lam Black «4 i Ka . . 1 
x Being burnt, ground, and 3 with 
Ivor 'y 1 + Shavings 3 Gum. water, ar C wp eee 1 . | | | | | 


% 


White Lead, Ground, and tempered with Gum-water, is the beft 


Spaniſh Brown, Burnt, ground, and tempered with Gam. water, 
makes a Reddiſh Brown, or Liver Colonunr. 
Vmber, Burnt, ground, and tempered with Gumwater, makes a 
good Haw Colour, and is good to ſhadow upon Gold, 
Wood Soot 7 Boiled in fair Water, and trained, and 
5 or F ſome Cam Arabick put into the liquor, 
Rinds of green Mall. uuts Y to bind it, either of them makes a moſt 
excellent Colour for to expreſs Highways, Lanes, &c. | 


Of Mixture of Colours. 5 5 


All the fore mentioned Colours that we have hitherto treated of, 
are ſuch as are ſimply of themſelves, without any mixture, of which 
infinite may be compounded ; nay, almoſt what you will: But 
for our purpoſe of Colouring Plots, thoſe. are more preferable, | 


water, Indian Cakes, Turnſoil, Gumbooge, Tellow Berries, Lang, 3 
Sap Green, Vertdegriece diſtilled, Wood Soot and Wall. nut Hu ale, ate 


For Green. 


Pertdegriece-water and Tellow-Berry-water make a tranſparent Grees, 
either ſadder, or lighter, according to the quantity that you 


take of either. A 


« 3 
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Gumbooge, and 


L Red Lead 
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For Orange Colour. 


 Brazeel-water and Tellow-Berry-water. 


Infinite Colours I fay may be made of theſe, which may better 
be found out by practice then by many Words: And therefore now 
I will ſhew you what Colours do ſhadow one another. | 


Concerning Shadowing . 


All Light Colours are Shadowed with Colours of their ſame 


Verditer, and Bice 
Yellow Berries 


Maſticote 


Vermilion  *Y_ 


nature, but more ſad; for which take theſe brief directions. 


Indigo = 
| Umber, with Red Lead, or 
| Vermillion 

Lake, or Spaniſh Brown 
Red Orpiment | 


2 Lake, or Spaniſh Brown 


Spaniſh Brown | Is | Burnt Umber with Brazeel- 
= 0 1 Shadowed 1 water | | 
 _ with | Umber burnt 
| Roſſer, and Bra- | + Spaniſh Brown, mixed with 

zeel, &&c. H 8 Brazeel- water 

Vertdegriece | | Indigo and Yellow-Berry- 

| | J. water mixed 

Wood Soot, and Umber. 

Wall- nuts. * | 


Concerning the laying on of your Colours. 


For the laying on of your Colours, you muſt provide your ſelf 


ol Pencils of ſeveral ſizes, bigher and leſſer: And if you will be 


curious, You ought to have a great and a ſmall to each reſpective 
Colour ; if not, you muſt always have by you a Diſh of fair Water, 
in which you muſt {will or cleanſe your Pencil, wiping it with a 
clean Linnen Cloth, before you put it into another Colour. 

For your Pencils, you may chuſe, in your buying, thoſe that are 


good in this manner. See that they be fulleſt next to the Quill, de- 
ſcending or leſſening into a ſmall room and ſharp Point, which you 
may produce by putting of the Hair into your Mouth, and drawing 


it through your Lips once or twice, then may you ſee what it is, 


and if you find any extravagant Hairs, ſinge them off by a Can- 


dle's flame. s | 

Being thus provided with Colours and Pencils, if you would lay 
any Colour about the edges of any part or piece of Ground in a 
Plot, as ſuppoſe you would incloſe a Field in a Plot with Tellow, 
: = TR H n with 
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with your Pencil take of Gumbooge or Tellow Berries a very ſmall 
quantity, and on the inſide. of the Black- lead Line draw the Co. 
Jour along of an equal breadth (as near as you can) from the Line, 


broader or narrower, according as your Field is in bigneſs, (not 
dawbing your Field all over with your Colour, as I have ſeen ſome 
. (otherwiſe good things) by this plaſtering way (as I may call it) 


moſt notoriouſly abuſed.) Then having gone round your Field in 
this manner with your Colour, wer your Pencil in your Mouth, or 
have a ſmall quantity of Water by you to dip it in, and ftrike 


along the inſide of the coloured Line, bringing it more down to, 
wards the Center of the Field: And this will ſweeren your Co ours 
and make it ſhew as if it loſt it ſelf by degrees, to the very 
colour of your Paper or Parchment. And this courſe is to be taken 


not only for Telloms, but for all other Colours. Then laſtly, with 
a Pen ( if you cannot handle a ſmall Pencil handſomly and evenly ) 
take ſome of that Colour which ſhadoweth that Colour you co. 


Tour'd your Field with, and go over your Black-lead Line only, ſo 


ſhall your Field be finiſh'd. a 8 
And in this manner may you do a hundred Fields in one Plot, 
of divers Colours: Only obſerve this, that, as near as you can, you 


colour not two Fields adjoyning one to the other both of the ſame 


Colour, but of different: Aud therefore it will be convenient to 
underſtand what Colours do ſet one another off beſt, and as 


near as you can to lay Cloſes adjoyning to one another, of two 
ſuch Colours, that one Shadow may ſerve both. And thus I cog- 


clude chis Chapter and this Matter, 


q—ꝛ— . —_— ——_— 4 «a 


-CHAP. XII. 
Of Water Levelling, Praining. &c. 


T. How to find whether Water may be conveyed 
from a Spring- bead to any appointed Place. 
ere is ar Inſtrument calbd a Water: Level, for the Perſor- 
mance hereof, the making whereof is ſufficiently known to 


moſt that do make Mathematical Inſtruments : They are uſually 
made about, 5 or 6 Foot long, having a Trough cover'd over, or a 


Copper Pipe to hold the Water, and two Cups, at each End one, 
into which the Water muſt iſſue to ſet the Level truly, Beſides 


this Trough, there * alſo to be two Sights, and another Level 
for a Plummet, à Staff to ſtand always of an equal Height, and two 
Station ſtaves with moveable Veins upon them, to move up and 
down, as ſhall be directed by him that ſtandeth at the Water- Level. 
In this Form, or ſomewhat like this, are Mater - Levels uſually made. 
But I have lately ſeen and uſed a Water - level, contriv'd by 1 
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 Shotgrave, not above 18 Inches leng, where the Water Cor ſome 
ppirit to prevent Freezing ) is incloſed, with a Tube or Teleſcope 
underneath the Caſe that holds the Trunk, with a Spring and 
Screws to bring the Water to its true Poſition. But to fay no 
more concerning the Inſtrument and the ſeveral ſorts of them, 1 
pill now proceed to ſhew the Uſe thereof. Fo af en 
Water-Levels now a days are generally made with Spirits enclos'd 
either in a Glaſs Tube or a circular flat Box, cover'd with a Glaſs 
Cover ground Concave, fix'd to a Teleſcope with Horizontal Hairs, 
in ſuch manner, that if the Bubble be brought to the Mark of the 
Glaſs, the Hairs are Horizontal.  - 5 
Now if it were requir'd to know whether Water may be con- 
vey'd in Pipes or Trenches from a Spring-head to any determinate 
Place, obſerve the following Directions, 1 
Place your Water. level at ſome convenient Diſtance from the 
Spring head, in a right Line towards the Place to which the Wa- 
ter is to be convey'd ; as at 3o, 40, 60, or 100 Yards diſtance from 
the Spring- head. Then have in a readineſs your two Station- 
ſtaves divided into Feet, Inches, and parts of Inches. from the Bot- 
 tomupwaids: Being thus provided, cauſe one (whom you may 
call your frſt Aſi/tant \ to ſet up one of the ſaid Staves at the Spring- 
head, and require another (which you may call your ſecond Aſſiſtant) 
to erect the other Staff beyond your Inſtrument, at 30, 40, 60, or 
100 Yards forward, towards the place to which the Water ſhould 
de convey'd. Theſe Station-ſtaves being erected perpendicular, and 
your Water. level about rhe Mid-way precifely horizontal, go to 
the End of the Level, and looking through the Sights, cauſe your 
firſt Alſiſtant to move a Leaf of Paper up and down your Station» 
ſtaff, *ill through the Sights you ſee the very Edge thereof; and 
then, by ſome known Sign or Sound, intimate to him that the Paper 
is then in its true Poſition : Then let this firſ# Aſſiſtant note againſt 
what number of Feet, Inches, and parts of an Inch the Edge of the Pa- 
per reſteth, which he muſt note down in a Paper. Then your Water» 
level remaining immoveable, go to the other End thereof, and looking 
through the Sights towards your other Starion-ſtaff, cauſe your ſe- 
cond Aﬀiſtant to move a Leaf of Paper along the Staff, till you ſee 
the very Edge thereof through the Sighes; and then (by ſome 
known Sight or Sound) cauſe him to take notice what number of 
Feet, Inches. and parts of an Inch are cut by the ſaid Paper, which 
2 * to keep in Mind, or note in a Paper, as your firſt 4/- 
ant did. e 3 5 
This done, require your fr/# Aſiſtant to bring his Station. ſtaff from 
the Spring head, and cauſe your ſecond Aſſiſtant to take that Staff, 
and carry it forwards towards the Place to which the Water is to be 
convey*d, 30, 40, 60, or 100 Yards, and there to erect it perpendi- 
cular as before, letting your ſirſt 4ſitent ſtand at that Staff where 
your ſecond Aſſiſtant before ſtood: Then in the Mid- way between 
Pour two Aſſiſtants, place your Water · level exactly horizontal, and 
looking through the Babes thereof, cauſe your fr/# Aſiſtant to move 


a 


* 
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a Paper up and down, and when you give them a Sign, to note 
what number of Feet, Inches, and Parts of an Inch are cut by the 


Paper, and note them down. Then going to the other End of your 


Water - level, look through the Sights, and cauſe your ſecond Afiſtant 


to move a Paper along the Staff, and note the Feet, Inches, and 


parts of an Inch as before. 1 | | | 

Then cauſe your firſ# 4ſiſtant to bring away his Station: ſtaff, and 
cauſe your ſecond Aſſiſtant to take it and carry it 30, 40, 60, or 100 
Yards. forwarder, towards the Place to which the Water is to be 
convey'd : And leaving your fr/t Aſiſtant at the Place where your 


jecond Aſſiſtant laſt ſtood, place your Water-level again in the Mid. 


way between your two Aſſiſtants; and looking through the Sights 


as before, cauſe each of them to move a Leaf of Paper up and down 


their Station-ſtaves; and note down in their ſeveral Papers the 
number of Feet, Inches, and parts of an Inch cut, when you look'd 
through the Sights of your Water-level. > 5 

In this manner you muſt go along from the Spring- head, to the 
Place unto which you would have the Water convey'd; and if 


there be never ſo many ſeveral Stations, you muſt, in all of them, 
obſerve this manner of Work preciſely: So by comparing the Notes 


of your two Aſſiſtants together, you may eaſily know Whether the 


Water may be convey'd from the Spring head to the deſiu*d Place or 


not, though there be many Hills between. 
J Here note, that in your Paſſage between the Spring Head and 
the appointed Place, from Station to Station, you muſt obſerve 
this Order, otherwiſe great Error will enſue, viz. that your 
firſt Aſſiſtant muſt at every Station ſtand between the Spring- 


head and your Water-level, and your ſecond Aſſiſtant muſt al. 
ways rag between your Water-level and the Place to which 


the Water is to be convey*d : Thus by obſerving this Order in 


your Work, you ſhall have no Confuſion, neither ſhall one of 
your Aſſiſtants take more Pains than the other. -— 


\ 
\ 


Having thus orderly proceeded from the Spring-head to the Place 


appointed, call both your Aſſiſtants together, and cauſe them togive - 


in their Notes of the Obſervations at each Station, and add them to- 
gether ſeverally: Then if the Note of the ſecond Aſiſtant exceed (or 
be greater than) the Note of the /r/# Aſiſant, take the leſſer out 
of the greater, and the Remainder will ſhew you how much the 


appointed Place to which the Water is to be brought is lower than 


the Spring-head. . 
| The fiſt Age, Note. | 3 | Th ſecond lere Nes] 
[Station | Feet | Inch | Parts. | -  |Station | Feet | Inch| varts.|_ - 
| I | — — W vr, 
” | x5 | 3 | © 1 v1 2 4 1 
2 | 2 | r::| 3 55 3 . 
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By this Table you may perceive that tte Nojes of the fh. Ly} 
collected at his ſeveral Stations, Being added together, Amgünt fo 
18 Feet, 10 Inches, and 4 of an Inch; and the Notes of 'your ſe 
cond Aſſſtant at his ſeveral Stations, being added together, a- 
mount to 21 Feet and two Inches: So the number: of the A. 
flant's Obſervations being taken from the number, of the ſecond, 
there will remain 2 Feet, 3 Inches, and 4 of an Inch and fo much 
is the Place to which the Water is to be'btought,: lower: than the 
Spring- head, according to the ſtraight Water-level, andthetefore the 
ater may eaſily be convey'd. If the Surveyor ſuſpects his Level, 
ehe may try it thus; on Ground not above 4 or 5 Feet out of the Le- 
vel, at any Diſtance from one another; ſu poſe "Chains ſet upon 
(two Staves ; and in the Middle of that Diſtance let up your Level, 
then direct your Level to the Firſt, and make your Aſſiſtant move 
the Mark upwards and downwards *till the Hair cue it at A; do 
the like to your other Aſſiſtant's Mark ( ſee Fig. 39. ) till the HAir 
have cut it at BÞ „ HR ho 
Laith, Move your Level to A, and if it cut B, the Hairs are truly 
- 4adjuſted ; but 1 not, level your Teleſcope, and let your Aſſiſtant 
tat B mark the Diviſion on the Staff, and then move the Signal till 
{the Hairs cut it, and as much higher or lower than it was before, 
{much is the Error of the Level in 10 Chain's Length; and fo 
© much muſt be accordingly allow'd proportionally in all Diſtances; 
' andtheſe Diſtances muſt be meaſured from every Station of the Level 
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eto every Staff. 
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60 manner, if the Station Staff were di 
* the Level 80 22 or one — be Allow. 
3 ance 5/7 Inches. Fr 


And by theſe Allowances muſt as Obſervation be lefſen'd i in the 
6:$covtirs. of both your Aſſiſtants. Theſe 'ReRifications:give us the 
Wh Level; but for the Current uf the Waret, another Allowance 
be made, according and proportional to the Velocity Fong 

th hat Current. | 85 „ I 
Lal, Obſerve, that of theſe chree Allowiinews chat for che Er- 
«ror bf the'Level which is the firſt, is always proportional to the Sum 
of the 3 and the ſecond, which is for the Curvature of 
© the is as the Sum of the Squares of the ſeveral Diſtances ; 
and Wt Ut, which zs for the Ourrent is like che firſt, and in aste 

3 Jug el ehe Viſtances tiemſelves. 


N Note a 2. That the g approved e Par- 
Feller, . ayer . et at 0577 Mile“ End; there ought to be 


. allow? ches 8 l I Kane Level for the Cur- 
©. e cf Wa een 


A and the boy Reine N beeohvey- 


» you mult then cut a Trench 0 the Side of the Hill, in 
which 


Lib. IV. 


dopes of four ot five Fobt 


0 _ by the ren thus; multiply che 3 
« of the Chains by 124, and divide the Fro. 


1 © lowance muſt. be made when the Level is 


tate from 


. =5D mo mw, 


lib IVI E is 1 1 187 : 
Which you muſt lay your Pipes equal with the ſtraight ater- 
level, with the former Allowance. And if in this Caſe og: be 
| 4 Valley, .y6u' muſt then mae a Trum 6 _ J 
under · propp d with ſtrong i e Ph of (Fi e 
_” leaded, 1 is done n vers P 
wk 


J Narg g. That in conveying i p 3 5 Yo 
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it is not convenient to bring it froh bp the - 
neareſt Diſtance, or in a ſtraight Line, but by a cropked or 
winding Way; and you ought alſb to lay the Pipes ön | 
and another down: But ths is to be cher | in ſoſe 

| Caſes only, where the Water will have tos eien 90 
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II. How to. take the Level, whereby t bunt 
Mater from ſome Pond or Level-Water, WET 


may ſometimes fo fall out, that you are requir'd to ve 1 
; . ther Water may be convey'd from ſotne ea or 60 Mater: 
To effect which, take two Boards of about two Foot oyer; or there 
aboüts, ol what Form or Shape, is not material, the larger the 
better; about the Midſt of each of which Bards bore a Hole in. 


to the Which put the Ends of two Sticks, 11 of NN Ice 
es prpendiculary: The Sticks muſt de Frack Length? 
of whit Piper or the 


Foes when the -two* 
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III. How (without a Level, or Level-water) 
to try whether Water may be convey'd from a 
Spring or Head to 4 defigned Place, though 
at at a confiderable Diſtan e. 


T the Spring-head begin to make a little Trench, about three 
or four Pole long, towards the Place which the Water is to 
be convey'd ; whether this Trench be ſtraight or crooked is not 
material in this Caſe. Then let ſo much Water run as will only 
fill this Trench, letting none run over at either End of the Trench; 
but when either End is full up to the Brink, then ſtop the Courſe 
of the Water. Now; if you find the Trench dry, or ſhallower of 
Water at that End which is next the Head, than at that End far. 
theſt from the Head, it declares the Ground to be falling. Then 
do the like for three or four Pole farther, ſtill making the ' Was 
ter to follow you. And having filled the Trench, fo that the Wa. 
ter may ſtand level at both Ends thereof, then at both Ends ere& 
two Staves of about four Foot long, at each End of the Trench, 
being both of equal height from the Surface of the Water. This 
done, go on in the ſame Line about ten or twelve Pole farther, 
where ſet up a third Mark, ſo that you ſtanding behind it, and looking 
to the middlemoſt Mark, you ſee all the Tops, or all the Bottoms, 
according to which you meaſur'd your equal heights, may all . 
gree. And then, if that ſtick which is below the Mark be longer 


than the other two, it ſhews a Deſcent; but if it be ſhorter, it 


| ſhews the Ground is higher: But if any riſing Place of Ground be 
in the way, you may cafily find the height of its riſe by ſetting up 


a Stick, and meaſuring it, as before is ſhew'd, 
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IV. To know how high you may ſet your Coct ii 
your Houſe, when Water is conveyd thither«- + 
Hen you have brought the Water from any. Head or Spring 


WW to your Houſe, and would know how High you may place 

your Cock, begin at the Conduit-head, and dig a Trench near a 
Foot deep; but as you go farther off, let it be ſtill ſhallower; for H 

or6 Pole in length, more or leſs according to the fall of the Ground, 
ſo that the Water may but juſt follow you; and when it begins to 
run over, there ſtop it, and begin a'new depth as before; But be 
ſure, let the Fall of the Water be down-right, like the Steps of 4 
Pair of Stairs: And in this manner go on, till you come to the 
Place to which you intended to bring it. Having thus done, 2 
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E the Water which comes to your Houſe be noiſome, vou ma 
J thus purify it. Make a Trench from your Han 
or four Perches long or more, (for the longer ii is the better,) and 
| a Foot and half deep : Fill this Trench a Fout thick from the Bot- 
| tom with Hurlock or Clunch cut in Pieces (as fit for the Lime- 
Kiln?) Then fill it one Handful higher with Pebble-ſtones; then 
fill it up with Gravel or Earth; the Water running through it will 
be ſo purified, that it will be fit for Brewing, for the Pot, Waſh- 
ing, or any thing elſe. e , 

This alſo greatly mendeth Well or Pump- water: For the Well 
being cleanſed from Mud, and Clunch put therein almoſt as high 
as the Water riſeth, it will mightily. mend the Water. 
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O deſcribe the manner of making of Mill, to go either with 
the Wind, Water, or other Force, or Slaces, or other Engines 
for the mounting of Mater, is not my Deſign in this Place; but to 
deliver ſuch plain Rules and Directions to any Gentlemen or others, 
who occupy or poſſeſs Grounds; how, when Occaſion requires, 
| they may flow them; it being of good. Uſe in a dry Seaſon: For by ; 
this Means ſome one Man by flowing of his Ground, having a 
River adjoyning, hath. made his Ground yield him 5 J. an Acre, 
whereas his Neighbour hath ſcarce made 20 Shillings an Acre of his, 
although, at other Seaſons, the one Man hath made his worth as 
much an Acre as the other, the Grounds being naturally of an . 
quLEAT * Tn NT ER . BR 
Having by Draixs and Dams og the Water to the higheſt 
Part of 1185 Grousd which you would flow, you muſt cut à little 
Trench as level as you can gueſs (having no Inſtrument) by your 
Eye, which Trench let be about nine Inches broad, and ſeven or 
eight deep, and about fifteen or ſixteen Foot in length ar, the firſt, 
laying the Turf which you cut out cloſe to the Trench, on the 
lower ſide thereof, with the Graſs-ſide downwards. This done, let 
the Water into this Trench, allowing it to run over a little at the 
lower End thereof: And thus may you ſtop the Water with a Zarf, 
and cauſe the Water to run over in any Part of the Trench. 


Kkk' 


Now 


1 


Fs 


* 


U rhe: raking of this French, nk toe ces the Water 
_ Wilt net fold you, you. muſt witty a. Spade, :mage' crooked at the 
End, fink it deeper, and caſt out the Earth, an in your going on, 
go deeper and deeper, as you ſhall find Occaſion, yet not deeper 
that tr the Water may juſt foo you; thus il yu 
come to the farther ſide of the Ground. And in your Paſſage, ac. 
cording as you find the Ground to r make croſs 
' Trenches, of about four or five Pole one from the ether, the ſame 
Way as formerly is ſaid, till you have made Drains enough. 
m caſt ydu are to carry your Water over ſome Ditch, Brook or 
ou muſt then make a Boat of Boards nailed together, 
I Trough thereof, through Which the Water may run, 
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His is more eaſy and with leſs Charges performed then Hau. 
1 #2; and is altogether as pwr mg 1 and as advantageous as 
Floating is, and that not only in Avable, but in Meadows which lie 
low, in Woeds, Bills and Boggs upon Hills 5 8 
FA The Inſtruments neceſfary for tis purpoſe are, a Plow; Spades, 
Scoop, Shovels, l JT . ET 205 
The P/ow makes the Way, and the pada, Snape, Shovgls, Bill, 
&c. are uſed by thoſe which follow the Plow, in clearing of the 
Way which the P/ow hath, made, from. Turſs and other Obſtacles 
which fall in after the P/ow, as Routs, Stones, and ſeveral the 
like.. This Inſtrument (I mean the Phw ). is ſo neceſſary, that 
. my Author) in ſome Pariſhes they maintain a Towa- Plow, 
that will hold eight or nine Yoke of Oxen, and two Horſes for 
Boys to ride on to guide the Plow, while others ( booted up to the 
iddle) hold the Plow: And with theſe Plows much good hath 
been done in hard and ſtoney, Grounds, and alſo in the throwing 
out of Ditches which have been ſtopp'd, and in making good of 
High-ways, as alſo in Clay-grounds, and ſuch like; and thus (faith 
the fame * Author) they do ſerve their Peaſe-ftubble, Barley-ftubble, 
and Low Meadows, eſpecially their Commons once a Year, and that 
about All. Saints Day. And for the making of any new Drain, Ditch 
for Quickſets, Brook or River, he giveth this Direction. Firſt, * Set 
© up your Mark or Marks at the End of each nine or ten Poles, on 
© both ſides of the Riders, to guide the Horſes by: Then plough 
© once; all over that Breadth, and throw out the Earth; then ſet 
the Horſes fiagle, and with any other lighter Plow, plough again, 
© and throw out as before, till you are deep enough. And by this 
© means (ſaith he) more may be diſpatch'd in one Hour, than in 
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3 Mr. Geo e Atmel of — ; e, an Experienced Man both in Art and Husbandry, 
from whom I receiv'd ſeveral ſuch · like Directions concerning Grounds. 


„„ 


« three Days 


" 
* 


5 uch Grounds where- 
H now ſhew how to drain 


may be called. | | 
— ___ Water-Furrowing. 


When any Grain whatſoever is new Sown, preſently Water-furrow 

by Plow and Spade, (as the Ground requires.) Far if it fo fall out, 
that (in a Flood) the Water goes not _ ſo faſt as it comes, (al- 
though in two or three Days it will be clean gone, ) yet you are 
never the nearer, it hath done (already) what Hurt it can, your 
Grain is drowned, and the Fault is in the main Drains, yet not 
their Depths, ( for they will be dry in two or three Days,) but in 255 
their Breadths. Wherefore, if you are to make a new Drain, you 
may do it with the Plau, as before ; but only to degpem d 60 Vi- 
den old ones, the Spade is beſt. But many times Drains are ſtopp'd 
by ſeveral Accidents, as at Places where Cattel go over, which 
may be remedied by making a Bridge of Splinters of Timber with 

>, Bavens and Gravel over theme eee I 
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VIII. Concerning Bogs and Quagmires. 


* do iſſue ( for the moſt part) of Spewing Springs that 
are in a Vein of Gravel, moſt commonly near the Superficies 
of the Ground, and ſtill drawn more upwards by the Heat of the 
Sun: Or elſe they are in ſuch places which formerly have been all 
Water, (as the Frus ſometimes have been, ) and fo growing of 
Wees at firſt, they rotting have turn'd to Earth, and fo in proceſs 


7 R> 


of Time have ſwoln up to a great Height. = 


Now 


, 


"Now if your Bog be ſo tender that you cannot #0 
at the upper Fart ( where it firſt riſeth ) make 4 large and deep 
Ditch, ſo deep that it may be lower than the Bottom of the Springs 
by a Foot or two: This Water 7 ſo, that none of it may ſtand 
in the Ditch; ſe that the Water of the Springs may be cut off. 
Then make a leſſer Ditch round about, and when it hath drain'd 
thus a while, that you can go upon it, dig Drams up the Hill, as 
deep as you can, and about twenty Foot from each other: And 
by this means (in a ſhort time) you may have good Ground either 
r „ HT $79 3 208 


>; 


U 


g0 upon it, then | 25 
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The End of the Second Part of the Fourth Book, 
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How to take Her bes, D. ſtances, and to 

Survey all manner of Land by 


A SEMI- CIRCLE 


no difiing iſh ir fron th THEO DO LITE, CIRCUM: 
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The Perambulanr. U 1 3 
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| Deſcription 4 Fi nave of the 1 N- 


STRUM 


HE Inftrament (EE. H is no other than a Sem emicirele, 
and may be made in Braſs or Wood, of what Larne 
you plelle: In Br ( which! i is deff) the Diameter there- 
715 may be. out Fifteen or Sixteen Inches: : In Wood 
10 . 5 A 
e Limb): of the ' Sedvicirete is divided into 180 De. 
rees, which are number'd by 10, 2, 30, &, ( from the left 
Nad towurds the Right, ) to ngo eg. at B: And again (begin- 
* the ſame Place, and the ame way') tom: 180 to to 360. 
B alſo. vom 1 emuzlat Of: viImg[h ans 
Thong another: Circle under theſzothe two 2 are di- 
d ach into 90 Degrees,” heginndg at 8, and number 'd from 
ce, both by 10, 20, 30, = to 90 at E and "x 


uſe it,) muſt have reſpect to thoſe Quarters or Parts of the Heavens. 


þ to do in Surveying of Plain Grounds) Vertical or: Perpendicular gg (When 


n the Backſide of the Isframehr there is t6 be ſcrew'd a final 
Sock 
ſerve to ſet the Inſtrument, when it is upen 


| Into the Ball-Socket there goes the Head of a Staff wich three Legs 
upon which the /»frament with all its Parts reſteth 


JE oc eats enrol. are RET 


Vlace your Inſtrument (it being upon its Staff well fixed) at C, 


"yi } | | N 
a 


under theſe two Quadrants, is engra ven in one of them South. Eat, 


and in the other South-Weſt : For the Letters E, 58, N and W, lg 
nify Eaſt, South, North and Weſt, and your Inſtrument (when you 


In the middle Bar of the Semicircle, 8, N, (which is of Breadth 
ſufficient ) let there be plac'd a long Box of Braſs, wherein to hang 
a Needle, with a ** over it, which may be ſo order'd, to lie un. 
der the Semicircle, that the Index with its St, may freely move 
over it. 5 5 { 4 1 
Then upon the Diameter, at D and E, and allo upon the Index at 
G and H, let there be Doaghrales ſa wder'd, to flide Sights upon; 
and ſo is your Inſtrument finiſh'd, as to the Superficies thereof; all 
which the Figure of it, will demonſtrate to your View better than 
many Words. 1 33 
Soec the Figure. 


into which goeth another Socker, call'd a Bl. Soclet, which 
the Sta in any 


Poſition whatever, as Horizontal or Level (which it ought always 


in taking of Aliiteudes,) | 


Thus much cogcerning the Iaſttement; aye) for the Protralr, 
( whereby to lay down any _ taken or Surveyed ) let it be 
divided, namber'd, and noted with the ſame Letters as the Ins 


Tie lie f the Inſtrument, 
I. In taking of Altitudes and Diſtances, i- 


ther Acceſſible or Inacceſlible. 

How to take the Height of 4 Tree, Tower, 
_ Steeple, or other Object, bring Acceſſible. 
ES AB, (Fig. 2.) be a Caſtle Wall, and you ſtanding at 


C, would know the Height thereof. % 


and direct it to the Object; and hanging a Line and Plummet upol 
the Centre of the Inſtrument; move the Inſtrument up and down 
(by help of the Bal. Socfer only). till the Thread and Plummet 
kung difectiy upon the Line c 8, and then, leoking — 


N 


Lib. V. Infirviments i in Sabigtne, "IP 
two Sights which are upon the Diameter of the Inſtrument, mark 
what Part of the Caſtle Wall you ſee ; for that Part is in the juſt Zeve/ 
with your Eye, which Point will be at B— Then move the In- 
ſtrument upwards or downwards, "ll (through the ſame Sights ) 
you ſee the very Top of the Caſtle Wall at A: Then ( the Inſtru- 
ment there reſting ) look what number of Degrees and Minutes are 
cut by the Thread; we will ſuppoſe them 35 Degr. which note 
down: And then meaſure with your — ; (a Foot Chain is fit- 
teſt for theſe Concluſions) the Diſtance from F to B, or from C to 
D, the Foot of the Caſtle, which we will ſuppoſe to be 205 Foot: 
ay * help of theſe ys: the _—_ 25am ny be found, 
as followet | 


1. Hy Prora an. 


Upon a Sheet of Pain or the like, draw a right "OY at yes 
ſure, as m#, towards one End whereof, as at B, erect a Perpendi- 
cular B A, repreſenting the Caſtle Wal: Then from any Scale, take 
205 Foot, your meaſured: Diſtance, and ſet it from B-to bes 

This . upon the Point E, protract an . 35 Deg. 
(which were the Degrees cut by the Thread) an through thãt 
Point draw a right Line, as: E A, till it cut. the Line A B. repre- 
12 the Caftle Wall in the Point A: So ſhall the Length of the 
B, be the Height of the Wall required: Which meaſured 
by by che fat Selb will be found to be 1 4 3 Foot, to which ad 
FD; Foot, the Height of * Inſtrument ve the Ground, « 

"uy . 5, and fo high is the' Caf Cable Wal, * 


w! 17 225 #9 be" In 
. By. Cale 1 


AT 

#2 63 19631 5 10 att Mont © 5 IT 785 
Tbis Wotk migbt have been done without Protee&tion, bythe 
221 To GO Angled Plain Trlangles, as in Book 3. Chap, 4. 
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Aanle curb/ the Thru, 891 336 


orm 5 8 3 N Þ — 


'hto the metird. Dif to} A. 31177 
T wy is the _ of the — cut 5 2 35 9.75859 | 


To the Height ate? x y ba „e; 


13-07034 
2.156 


. I : eaſe nir: _ hy 4% why HT 25 HV ot 
| ? 4 r . 2 111 \ 2% 
Th A \ » i J ovig 9981 uo 1 1 4 NE: | 5 i 5 | ; wn 
ts 9001 ( 893 * E ee HV 479 ich uw} H N 
7 N * 1 
£1Q\! 289 ) N Se d a 10 * 101 N rg! 1439 N View TC} 01 PR A 
=Q 1 N bi. | 85 d © 1 Ty 233: £312 '8 ens OI 40 


Std 3 bnA 00H May { New” | 
1 . ol 4 AD ol nh Af 5489 5 


| +£ td ab I wp = | 
13S ©Tbe Uſe of the ſevrral Lib. V. 


9 Ae; 8 N 53 a 
þ * Th LAS * T s f v * . 
* * 5 F 
. , R P. . "WR... y ? 


1 f | 
4 


How to takt an Inacceſſible Altitude. 


Uppoſe A B (Fig. 20 to be the Val of a Fort or Cafe, and that 
| 8 you can come no nearer to the Bottom of the Wat, than to G, 
for dt there is a Ditch or Moat about the Caſtle of that Bteadtn. 

_ Firſt, Place your Inſtrument at G, the Brow of the Moat, and 

direct ing the Sights to A, the Top of the Wall, yoti'll find the 

* Degrees cut by the Thread and Plummet, to be 60 Deg. 52 Min. 

Secondly, Go backwards a competent 'Diſtance of Ground in a 

right Line, as to to F 125 Foot, and there placing your Inſtrament 

as before, direct the Sights to A, where you find the Thread to 


cut 35 Deg. 2232 


By the. help of this Diſtauce, and the other two obſerv od Alti: 
tudes, the: Height vf:the Hal A B may be attained, as fol- 
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uh (25 | . ; 11. r „ I 0 en SS Op - OP GY, 
. Draw A Line at pleaſure, as %, upon which, towatdsons. 
— thereof (as àt F) With a Scale pf. Cberdi, or dur Fratractor, 
y*down'an' Angle of 35 Deg. the fame as were cur by th 6 IJ ad 
r Plummet when the'!nfirument Rood at E, and draw” the Lin: 
Secondly, Your meaſured Diftance being 125 For, take x25 out of 
1 _ —. => _ _ F, 1 to G. a _ 

. Thjraly, Upon the Point G, protract. an Angle cof 68 Deg. 52 
Min. che fame. which the Thread and Plummer 0 0 it, — 2 
ſtood at G: And draw the Line G A, croſſing the er Line 
F A, in the Point A. iT mw ” 

Laſih, From the Point A, let fall a Pp upon the Line 
1 2, and it will fall upon the Point By-So Is A 8 lde Kg of- 

the Cafe Wall required: Which, if you meaſure upon your Scale,, 
yourwill find to contain 143.7, that  tyy Foot wüde half 
TITANS N Den n K % 4, 30 % one ne 


3 — — — 


14 TH 1 | | | | 5 8 FE 4 
Moen |S By CRUM, are si n er 


As by the VII and II Caſes of right Lines Triangles: Thus, 

In the oblique angled Triangle A G FE, you have given, (1.) The 
Angle A F G, obſerv'd when you ſtood at F35*. (a.) The Angle 
AGF, 119 D. 8 M. the Complement of 66 D. 52 M. (as you 
ob de d when you ſtood at G ) to 180 Deg, And (z.) The mea- 
fared Diſtance between G and F 125 Foot. And having the 
Angles at F and G, you haye the Angle GA E alſo given. hw L 


— 


Lib. V. Infiruments in Surveying. 137 
ſay, as the Sine of G A E, 25 Deg. 52 SER | 9.63976 


Is to the meaſured Diſtance 125 Foot, — 2.09691 

So is the Sine of AF G, 35 Deg, — ¼ 9.75859 
3 3 11.5550 

To the Side AG, 164.34 Foot, —— . — 


Then ſay again, 


As the Sine of go Deg, — _ _ 
ls to the Side A G, 164 34 Foot, — =_— 2.21574 
To the Sine AB 143.5 Foot, — | x2-r5006 


To which add five Foot, the Height of the .Inſtrument above the 
| Ground, and you have 148.5 Foot, the Height of the Caſtle. 


„ 

How to take an Inacceſſible Diſtance, at two 
Stations remote from the Place whoſe Di- 
ſtance « required. 1 


| 
Uppoſe you were to ſtand in a Feld at C, ( Fig. 3.) and that it 
were requir'd of you to know, how far diftant the Tree at A 
is from you; between which Tree and the Place ot your ſtanding 
at C, there is a River, as D, ſo that you cannot come near the Tree. 
Firſt, Place your Inſtrument at C, and turn it about upon the Stapf, 
'till through the Sights which are upon the Diameter thereof, you 
ſee the Tree at A, aud there ſcrew it faſt, 5 
Secondly, At ſome convenient Diſtance from C, let a Mark or Bea» 
con be ſet up; as at B, diſtant from C 1.0 Foot: (or other Meaſure.) 
Thirdly, Turn the Index of your Inſtrument about, *till, through 
the Sights thereon, you ſee the Mark ſet up at B, noting the De- 
grees cut thereby, which; let us ſuppoſe to be 110 on 
 FPourtbly, Remove your Inſtrument from C to B (ſetting up a 
Mart at C, where the In/{rament betore ſtood) and turn it about, 
till through the Sights which are upon the Diameter thereof, you 
ſee the Mark at C, and there fix it: Then turn the Index about, 
'till through rhe Si2hrs thereon, you ſee the Tree at A, and note 
what Degrees the Index cutteth: Which we here ſuppoſe to be 40 
Deg. And now, by help of theſe two Obſervations, and the Di- 
ſtauce btweea C and B; the Diſtance to the Tree at A, may be 


found. | 


1. By Protraction. 


85 Upon Paper (or the like) draw a right Line at pleaſure, as the 
Line v w. Then upon any Part thereof, as on the Point C, which 
1 M mm repre- 
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| ſtance BA, 225.5 Foot. 


like Objeds. 


each other 1000 Paces, or other Meaſure. 


- 
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repreſents your fir/t Station, protract an Angle of azo Deg. and 
5 1 Lone rich Point draw a Line at pleaſure, as the Line 
Cx, upon which Line, ſet your meaſured Diftance 120 Foot, from 
C to B, the Point of your ſecond Station. Upon which Point B, 

protract an Angle of 40 Deg. (the ſame which your Index cut at 
your ſecond Station) and through that Point, from B, draw a right 
Line at pleafure, as B 5, cutting the Line v.w firſt drawn, in the 
Point A, which is the Point repreſenting the Place where the Tre: 
ſtands: And therefore, if you take the Lines C A and BA (ſe. 
verally) in your Compaſſes, and meaſure them upon the ſame Scal, 
from whence you took your meaſured Diſt ance C B, you will find, 
that C A will contain 145.5 Foot; and B A 224.5 Foot; and ſo 
far is the Tree at A, diſtant from B or C. i. 


2. By Calculation. 


The three Points A, B, C, do make an oblique angled Triangle; | 
in which there is given, (I.) The Angle A CB, oblerved at your 


firſt Station, to be 110 Deg. (z.) The Side C B, your meaſared 


Niflance 120 Foot. ( 3.) The Angle A B C, obſerv'd at your fe 


_ cond Station to be 40 Deg. And (4.) The Angle CAB zo Dep, 


. 


For the Angle at C being 110 Deg. and the Angie at B 40 Deg, 
their Sum 150 Deg. ſubſtracted from 180 Deg. leaves 30 Deg. for 
the Angle at A, and then the Proportion is, ! 


As the Sine of the Angle BAC, 3o Deg | . 9.6989 
Is to the Diſtance C B 120 , 2.07918 
So is the Sine of the Angle AB C 40 Deg. 993753 

. | 5 . 12.071671 

To the Diſtance C A, 207.8 Foot, ” - $3199 


For the Diſtance from C to A: 


And ſo the Sine of 110 (70 Deg.) the Angle B G A, to the Di. 


© 2.02 IY.- 


How to take the Diſtances of ſeveral Places 
remote from you; and alſo, of the ſeveral 
| Diſtances of thoſe Places one from anotber. 7 


ET ABCDEFGHIK, (Ex 4.) be ſeveral Places remote 
from you, as Churches, Halls, &c. in a Town or City; or other 


1 


Firſt, Make choice of two Places, from either of. which you 


may fee all the Objects or Places, whoſe Diſtances from each other 


you defire to know, which two Places let be S and N, diſtant from 


Second. 
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Secondly, Set up your Inſtrument at 8 (which call your i Sta- 
tion) and direct the back Sight, that — upon the Ts 

| ( which call your fecond Sato) and then fee it faſt : Then, * 
 Thirdh, Turn the Index about, till through rhe Sights thereof 
you fee the firſt 05je# at A; and note What Degrees the Tudex 
2 as in this Example it dh cut 23 Deg. 30 Min. which note 

own: = T2 | 


| ks — — — * : 5 5 => * 8 
Firſt Station Sec. dt a. And move the Iudex about till chrough 


at 8 tion at N. the Sights, you ſee your ſerond Object at B, 
eg MI Deg, Mil where the Index cuts 48 Deg. 45 Min. which 
lal 23 3o[ 12 45 ſet down alſo. Do the like to all the reſt6f 

66 48 451 19 3c the 04jes at C, D, E, E, G, H, Iand K, no- 

C 78 15 40 451 tlug the Degrees Which the Index Cuts at 
D| 97 30 62 3c| every Object, and you'll find them to be ſuch 
E139 0 84 30 as in the Margin under . firſt Station at S.] 

 [Flr5> nent 30| ; Fourthly, Remove the Inſtriment to your 
Igloo oolzzs oof Vecond Station at N, and from thence loo 
ſtizz5 15279 15] through the Sights on the Diapeter, till 
IIz27 0287 3 you {ce your fir? Station at I, and then ſcrew 
K1284: , 201325, , 30 it faſt : Then, 1 
Fifthly, Turn your Index about, till thro? 


Stat. Dit. 1000 Fac. the Sights you ſee your firſt Object at A, and 
ſee what * cut by tlie Index, Which in this Example are 
12 Deg. 45 Min. which ſec down as you fee them in the Margin 
under ſecond Station at N: And thus directing the Sights to all the Ob- 
jects B, C, D, E, F, G, H, I and K; you will find the ſeveral De- 
grees cut by the Index to be ſuch as are ſet down in the Table in the 
Margin, under [ ſecond Station at N.] And now, _ _— 

Laſtly, By help'of the Stationary Diſtance, and theſe Angles taken 
at both the Srarions, S and N, you may make a perfect Plot or Map 
upon Paper or Yellow, of all chofe Places with their true Polttions 

and Diſtances one from another, as you may ſee done in this gare: 
In this manner, = _— _ 7 

ER 2. 08 By Protraction. 

Bring provided of a large Sheer of Paper, or Skin of Velom of 
Parchment. DOE 7 —_— — 

Firſt, Draw a Line thereupon, to contain 1000 Paces, taken from 

any Scale, as the Line S N, repreſenting the Sari and North Points. 
Secondly, Piace the Centre of your Protractor upon the Point 8, 
and the Dianieter thereof upon the Station Line SN, and there keep 
it faſt, making Marks with your Protratting Pig, againſt thoſe De- 
grees which the Inde cut when the Sights ther of were directed to 
che ſeveral Ohjecls at A, B, C, &c. as againlt 23 Dez. 30 M. 48D. 
45 M. 78 D. 15 M. &. 1 8 8 


Ti bir d. | 
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Thirdly, From the Point 8, through your firſt Point, draw the right 
Line 8 2 at liberty, and from the Point S, thro' the ſecond Point, 
draw the right Line Sh at liberty, and ſo through all the reſt of the 
points draw the LinesS e, Sa, Se, S/, Sg, Sh,Si and Sk: Then 
Fourthly, Apply the Protractor tg tlie Stationary Line S N, laying 
the Centre upon N, and the Diamerer upon the Line S N, and 
make Marks or Points againſt the Degrees cut by tne Index at the 
ſecond Station at N: As againſt 12 D. 45 M. 19 D. 30 M. 40 D. 45 
M. Sc. and through rhoſe Points draw Lines from N, as the Lines 
N a, Nb, &c. And where thoſe Lines interſect, or croſs each other 
(each to his Correſpondent ) as where the Line S 4 ci oſſes the Line ] 
N a, which will be at A, that is the Point of the fit Object: And 
ſo of all the reſt. As = | | 


N by fs b BY Second 
well j8c| |c| [Thd|. 
| [ N dj 5 8 d Which D | Fourth ſ - 
Where Nel Croſſes [S e ill be E N Fifth EG 
the v f > er 13 fat the * the! rr Ws 
Line g | Line 8 | pint | Seven. | 
Nh S h H! {Eighthy 
N i| 8 i . [Ninth | 
N kJ LS k; K CTenth 5 


And thoſe Points A, B, C, D, &. are the true Places of the re. 
ſpective Object, to which you directed your Sights from Sand N. 


2. By Calculation. 


I ſhall not need to give jr or in the Diſtances of all the 04. 
jects from the Stations, nor of all the Diſtances of them one from an- 
other; it ſhall ſuffice to inſtance in O»e, by which all the reſt may 
be found in the ſame manner, and by the ſame Proportion: And 
that ſhall be in the Object at A, and the two Stations at 8 and N do 
make an Oblique angled Triangle A SN; in which there is given, 
CI.) The Angle made at the Station 8, to A, 23 — 30 M. (or 
it's Complement to 180 De. viz. 156 Deg. 30 M. equal to the 4. 
gle AS N,) ( 2.) The Angle obſerved at the ſecond Station N, to 
A, vis. 12 Deg. 45 M. equal to the Angle ANS; by the help of 
which, the third Angle 8 A N may be found; for the Sum of the 

other two 156 Deg. 30 M. and 12 Deg. 45 M. is 169 15, whoſe 
Complement to 180 Deg, is 10 Deg. 45 M. for the Angle S A N. 
And (3. ) The Stationary Diſtance 8S N 1000 Paces. By which 
may be found (1. The Diſtance of the Obje at A to N; and 
C2.) From A to S. By this Canon following. 

(I.) As the Sine of the Angle at the Object A, 10 D. 45 M. 9.27073 


Is to the Sine of the Argle made at the S4. S, 2 3 D. zo M. 9.60070 


the Station at N 2138 Paces 


So is the Stationary Diſtance SN 1000 Faces, 3. Coοõ u 
5 5 = 1 2-60070 

To the Diſt ance of the Object at A, from | 3.32997 
F (29) As 


t 


1 


Paces, 


Wares 
N, 100 
26 3.07306 


And in the ſame manner may all Wb 907 ll. 
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bulator. 


Argument. „ 


Shall not herein, again reiterate the Manner how to take the Plot 
IJ of any Hela, or bther Encloſure; at one Station taken ih the Md. 
dle, one Side or Angle thereof : Neither by 
ſam, either without or within, and making Obſervations 
| Quantities of every notable Angle of the ums in Degrees 'a 
wes; All which ate already ſufficiently * how to perform 
(ſeveral ways) in the Fourth Bodk hereof: Notwithſtanding, all 
ſuch Performances may be wrought by this Inſtrument alſo, b 
help of the two outermoſt Limbs (or Margins) of this Sexvicir 
hs 1 are 1 * 10, 20, 30, G. 1 180, — the Derma; 
and again, from 180, by 190, 200, 210, We to 360 Deg. in the 
M Us under it: B he Direions given in choſe Chaps : EE 
the Performance of ſuch Canciaſſan are particularly treated of, as al- 
ſo in the preceding Problems, 3 
And therefore, my Buſineſs here ſhall be; only to'ſhew you how 
to take the Plot of any Park, Chaſe, _ or other («ge Piece of 
| Ground, by this Inſirument ; by the Aſſiſtance of the Needle, and 

the innermoſt Margin of. the Semicircle, which is divided into two 
(radrents, each number'd by 10, 20, 30, &. from 8, both ways, 
towards E 5 W; which Quadrant (or Quarters F, . cal, ao 
South Beſt 155 {ts is $a * FOR outh e I 
the J n ,] Oundnat; and the orher, the f M pup Þ 
Gs. © r 
Asad now, to prevent Miſtakes in the Uſe of this I»frument 
(the Semicircle being double number'd.) I will (io the firſt place) 
lay down ſome general cautionary Rules, carefully to be obſerv'd in 

the uſing of it: as © , 
I. That (at what Place or Angle, you ſet dowp your Iuſtrument, 
to make any Obſervation,) you ſet it upon its Staff as level as 
you can: And then, moye it by help of the Ball in the Socker, 
ill the North and Sauth ends of the Needle do hang direftly 
over. the North and South 1 in the Bottom of the 1 2 

an An 


going round about the 
| che 
Mi- 
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4. In Sarveying of Land by this Inſtrument, by going about the 


a: Or 


& þ 


fit; 
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5 adjoyning. 7 Df 
1 ET O4 Ot Mead, ( Figare 5.) be to be 'Survey'd. 
Firſt, Having prepar 


v0 e., 4 * 


How 10 Survey. and make 4 True Plot of 
any large irregular Piece of Ground, with 
all remarkable Things therein contained and 


d your Field Book, as in the followiog 
Figure thereof: Make the Point A to be the Place for your fr 
Station; at which Place ſer up, your Inſtrument, Level, and the 


Needle over the North and South Line in the Box : Then look for, 
(or ſet up) ſome Mark, or Beacon at B: To which direct your 


Sights, and ſo doing, you will find the Degrees cut by that End of 
the Index fartheſt from your Eye, to be 43 Deg. 30 Min. in the North 


e Quadrant of. the Inſtrument, ( becauſe the farther End of the 
Index fell off of the Semicircle) which ſet down in your Field Book 
in the middle Column thereof, whoſe Title is [ Station Lines] and 
finding that the Station Point A, is diſtant from the Hedge on 


your Left hand 70 Links of your Chain; ſet down o Ch. oo Lin. 
in the middle Column, and o C. 70 Lin. in the Lefr-hand Column 


of 


44e 112 > 


1 $f engraViniun.. 
e 


2 ES. c__  * 


B, and in your going along, you ſhall mm Thar 


ate | 3 30 | 


in meaſuring along from C to D, you do not find any notable Breaks 
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of your - Field Boot: And alſo, you m 


4 60d, by directing your 
Sights to an Elm ſtanding in the Field. —— dt Kad | 


ſo the Inaex fartheſt from your Ze, in the NW Quarter 20 Deg. 


which ſet down in the Right hand Column under [ Remar tr.) 
. Secondly, Meaſure with your Chain from the Station A towards 


5 36, [1 of Rin-hook Mind, e SI 
End 9 o The Heage was diſtant 2 35 Uplins 
lie .. 065 from your Chain L. to- 33 


ö AY, iin 5 
1 | ward N 
<0 3; TLS.- 099199 hn 40 


All which. ſet down, as you ſee them in the gure of your Field 
Book : And under them drayv a Line quite croſs your Book, to ſig- 


nifyß, that you are come to the End of your firſt Length; all which 


* 


Hedge is the Boundary of Ram hoot Mead: Which note in your 


.Field Book in your Column of Remarks. 


_ Thirdly, Bring your. Inſtrument to your ſecond Station at B, and 


there placing it level, and rhe Needle hanging directly over the 


Narthgpod South Line in the Box, direct your Sights to C, where 


you Will find the Degrees cut by the End of the Index fartheſt 


from your Eye, to be 7 Deg. 30. M. in the N. E. Quarter, becauſe that 


End of the Index fell off of the Semicircle: Then your Station 
Point B, being 85 L. diſtant from the Hedge, ſet down o Ch. 


oo L. in middle Column, and o C. 85 L. in the Left hand Column. 


Alſo your Iuſtrument {till ſtanding at B, direct the Sights to 


e 


the Elm, where the Index will cut S. E. 71 Deg. And direct- 
ed to the Barn, it will cut 60 . Deg. in the N. E. Quadrant, 
both which ſet down in the Right. hand Column of Remarks : 
And then meaſure with your Chain from B towards C, taking no- 
tice. of the Breaks in the Hedge, and meaſuring of the Of Sets, ſet 
them all down in your Field Book in the Middlemoſt and Left- hand 
Columns; and becauſe the Hedge on the Left : hand of your Chain 
Line, was the Hedge next the Road, note that alſo down in your 


Left-hand Column of Remarks, as you ſee them done in the Field 


' -Fourthly, Remove your Inſtrument to C, the place of your third 


Station, and there ſetting it Level, and the Needle over the North 


and South Line in the Box; if you direct your Sights to D, you 


will find that the End of the Index fartheſt from your Eye, will 
cut 64 Deg. in the South-Eaſt Quadrant, becauſe the End of the In- 
ex fartheſt from your Eye did reſt upon the Semicircle in that Qua- 


drant; which note down in your Field Boot: And now if you di- 


re& your Sights to the Church, you will find the Index to cut N. E. 


30 Deg, and directing them to the Barn, to cut 8S E 22 Deg. and that 
the Heage is diſtant. from your Station Point at C 85 Lin. All which 


you mult ſet down as is done in the Figure of the Field Book: Then, 
in 


* 
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in the River on your LefiQQand, but a gradual bonding like à Bows 
therefore; you muſt, in meaſuring along, take the Diſtances from 
your Chain Line to the River, at the Ead:' of every Chain, or two 
Chains, as is here done at every ſecond Chain; which Diftsnces 
ſet down, and alſo the River as its Boundary, as is done in the 
Fifthly, Remove = Inſtrument to your fourth Station at D, 
 Fetting it level and directly North and South (as at other times) 
direck the Sights to E, where you will find the End of the In. 
dex fartheſt from your Eye to cut 57 Degrees in the N. E. Qua- 
drant, which ſet down; and at the ſame time alſo, direct the Sights 
to the Church; where you will find it to bear from you N. W. 36 Deg, 
And being directed to the Ola Oak, you will find that to bear from 
you S. W. 70 Deg. all which note dowd in your Field Book. And 
then meaſuring from D towards E, yap'll find, that at o Ch. 80 
Links end, the River is diſtant from your Chain Line 60 Links ; 
and at 1 C. 35 Lin. it is diſtant 75 Links, and that between thefs 
two is the Mill. Foafſe ; All which ſet down as you ſee done, and - 
meaſuring on towards E, obſerving the Breaks made by the River, 
you will find them to be ſuch as are ſer down in the Field Book un- 
der Station © 4 And now being arriv'd to your ih Statio@Point 
at E, there place your Inſtrument, and reRify it; but, ( before you 
direct your Sights to the next Station at E,) direct them to-the ſo- 
veral Angles made by the winding of the River, as from E, to G, 
H, K, Land M: Noting what Degrees the Ends of the Index far- 
theft from your Eye cuts; and alſo, meaſure the Diſtance from E 
to every of them, ſo will you find them to be, from E to G, 37 
| Deg. and the Diſtance 4 C. 30 L. Oc. all which ſet down in the 
Column of Remarks on the Left-hand, as you ſee them done in the 
Figure of the Field Boot. And then, n, gf 
Sixthly, ( Your Inſtrument ſtanding at E, in the ſame Poſition as 
before) direct your Sights to P, your ſixth Station, where you will 
find the End of the Index fartheſt from your Eye, to cut 9 Deg 
in the 8. E. Quadrant; which note down ; and meaſuring from 
towards F, you will find, that at the End of 1 C. 75 L. the River 
will be diſtant from your Chain Line 55 L. and at the End of 5 
C. 10 L. the Chain Line will paſs juſt by (or touch) the Brow of 
the River. All which ſet down in their proper Places, as you ſee 
RENE And Oo on EN, 
' Laſh, Remove your Inſtrument to F, your ftxth Station, recti · 
fying it as before, and direct your Sights to A, your - firſt Station, 
Where you will find that End of the Index which is fartheſt from 
your Eye to cut 41 Deg. 30 Min. of the S. W. Quadrant: And alſo, 
being directed to the O4% Oak, it will cut 70 Deg. in the S. W. 
Quadrant; both which ſet down in their proper Columns of your 
Field Book : And then meaſuring from F towards A, you find that 
$ your Station Point at F is diſtant from the Hedge of Broom-Hield 
1 Chain, and at the End of 11 Ch. 30 L. there is a Gate in the 
Hedge going into Broom-fe/d, which with all the Breaks and Bend- 
| | p inge 


— ; 
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;ngs in the Hedge between F and A, you muſt meaſure. and ſet 
down as-you ſee done in this F 07 of che Field Bool for this Meadow ; 
Aw your Work in the Field ended, 


FIE L B-B OO K. 


A being Part of the. Demeaſn 
W. R. Eſq; Surveyed in the Month of Ai 
_ guſt, Anno _ " "rw W. 1. 
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The Wort in the Field thus fiulſhed, it reſteth now to ſew you 
how to protralt, or make a true Plot of it upon Paper, Parchhibuf or 

| Velom: But before you begin that Work, you may (if you WAIF talre 
the Pains; which will compenſate the Labour, and abundantly ſa- 
tisfy you in your Performance) know, whether your Feet avill 
cloſe or not, that is, whether, when you. come to lay down Gold 
laſt Chain Line F A, whether the Length you meaſure from. to A, 
will, upon your Plot, reach to, or all upon be firſt Point A: 
Which if it do, your Field Work is rightly performed, -otherways 
; not; and the Error which cauſes the Difference may be either in 
the Quantities of the Angles, or in the Lengths of the Lines, or both: 
Which, how to diſcover, ſhall be ſhew'd in this following” Pro: | 


blem. m1] EEE | 
FER FER Or. VI. | 
How to . know wRther the Station Lines In the 
former Plot will cloſe or not, before you be- 
is to protract, or lay them down upon Pa- 
F! RS, Prepare a Table, 'whi 1 divide into ſix Columns 16 
the Table following; in the fiſt Column, ſet down the De. 
rees cut by the Index at every Station, with the Name of the 
. or Quarter in which they were obſetv'd to be in at every 
Station, which you muſt talke out, f your Fieid Bopt: S ate 
tion © 1, the Index cut 43 Deg 50 in. in the N. W. Quadrant : 
Which ſet dowa in the ' firſt Column of the following Flt; und 
right againſt it, in the ſecorid' Colurhy, ſer the Length of the Chain 
Line between the Firſt and Second Spations, which Was (as appears 
by the Field Boot) 15 Chains go Links; So'will the firſt Line of 
the _— and Too er 0 „ EE 
At Stat, © 1 AN. M. 43 P. z0 b. 15 C. go L. 10, 
And ſo all the relk of the 3 at every Statior, and t 22 
Lines between Statiqu aud Station, taken out of your Field Boot, 
and put into a Table ruled for that purpoſe, they will ſtand as in 
the two firſt Columas of this fol RR | ̃ 7—˙ 
N | Sa tpn Oc! f NC (14) | 1 
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The two: firſt Columns of this Table being taken out of your 
Field Book, and enter'd into this Table 3 the other four Columns noted 
at the Head with Eaſt, Weſt, North and South, muſt he ſupply'd by 
worleing of the following Proportion ( either by the Table e = Sines 
and Logarithms ; or by the Lines of Sines and ni in the third 
Book.) The Analogy or Proportion being thus, doll? 

As the Radius, or Sine of 96 Deg. 

Is tothe Length of the Chain Line 
80 is the Sine of the Degrees cut by the Hades; at 00 Sen, 
To the Chains and Links of the Baſting or Ming 

An 
As the Sine of 90 Deg. is to the Length of the Chain Line, 


To the Northing or Southing,' 
. The firſt Obſergation wrought by the. Tables A 
7 the Sine of 90 Deg. i Joc 


To the Length of the Chain Line A B. 15 D. 90 M. 9 11 nongy 
T 


So is the Sine of the Degrees cut at that Sta. 43 D. 30 M. 232785 27 
I "Ro I: | 


To =C. 94 . for the Weſting,... + | _—_ 788828 
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drawa right Line, for your C 


ſcure Line „ B/ Parallel to the 
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North and South Colimns to be equal; as in the Table 
above they are ; you may then aſſure yourſelf, that your Work 


is true, and that your Chain Lines will cloſe: And now you 


may with Confidence proceed to the Protractig, or layin 


down the Plot of mu Field, which, how to perform is ſhew'd 


in the following Fropoſtion. | 
How to protract the former Obſervations, 
and to make a true Plot of your Field. 


U ON your Paper or Velom, provided for that purpoſe (Fig. 5.) 


draw a right Line quite through the ſame, as the Line N 85 
repreſenting the General Meridian : And, 
Firſt, Aſſume any convenient Point 1 it, as the Point A, for 
your firſt Station: Upon which Point A, lay the Centre of your 
Protractor, (which ought, moſt conveniently, to be a whole Circle, 


having a Flower-de-Lace at the North, and the four Quadrants there. 


of divided each of them into go Deg. and number'd trom the North 
and South Points, towards the Eaſt and Weſt, by 10, 20, 3o, &. to 
go Deg. and every Quadrant nam'd according. to its proper Coaf, 


that is, South Eaſt and South Weſt, on either fide of the South Point: 


And North Eaſt and North Weſt, on either fide of the North Point.) 
The Centre of the Protraftor being laid to the Point A, turn it a. 
bout till the Diameter thereof do lie juſt upon the Meridian Lins of 
your Paper, the Flower-de-Lace towards N, and there hold it cloſe 


to the Paper : Then your Field Book lying before you, look what 


Degrees were cut by the Index at that flrſt in! 
| Quarter, and you will find them to be 43 Deg. 30 M. in the 


ſt Station, and in what 


North Weſt Quadrant : Againſt which Degrees, in that Quadrant of 


your Protractor, and cloſe by the Edge thereof, make a Mark with 
your Protracting Pin; and alſo, becauſe (at that Station) the Elm 


oſe to the Edge of your Protrator ; then take away 
your Protractor, and thtou ur firſt Point, from the Point A, 
hain Line, which by your Book you 
find did contain 15 Ch. 90 L. which taken from any Scale, and ſet 
upon the Chain Line from A to B, the Point for your ſecond Station: 


did bear from you North dy 20 Deg. make atiother Mark at thoſe 
of 


And alfo, through the ſecond Point made at N. E. 20 Deg. draw a 


Line at pleaſure, as the Line A, O, not ſetting any Number to it. 
Second, Through the Point B, your ſecond Station, draw an ob- 

eneral Meridian Line N. S. firſt 

the Centre of your Prorractor to the Point B, 


drawn: Then, bring 


and the Meridian Line thereof to lie juſt over the obſcure Line B, 


_ _ keep it cloſe to the Paper: And look in your Field Book, 
what 

you'll find to be 7 Deg. 30 in the N. E. Quadrant, againſt 
which Degrees make a iat, ate by the Edge of the Banter F 
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were cut by the Index at your ſecond Station, Which 


the North Eaſt 
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And alſo, becauſe (at that Station) the Em did bear from -yoit 


South Eaft 71 Deg. make there a ſecond Mark by the Edge of the 


Protractor: Then takin my the Protractor, through your firſt 
q 


Point, and the Station Point B, draw a Line. for your Chain Line, 


Which by your Book contains 10 Ch. 85 L. which ſet from B to C, 
ſo is C the the Point of your third Station: Alſo, through the ſes 


cond Mark, draw a Line at pleaſure, as the Line B P, craſſing the 
Line A O drawn at pleaſure from the firſt Station, for that Point is 
the Place where the Elm ſtands in the Fields. 
Thirdly, 3 the Station Point C, draw an obſcure Line 
C parallel to the General Meridian Line NS; and lay ing the Cen- 
ter of your Protractor upon C, and the Meridian thereof upon the 
Line » C s, there hold it cloſe to your Paper, and ſeeing that the 
Degrees cut by your Index at your third Station were 64 Deg. in the 
South Eaſt Quadrant, againſt thoſe Degrees. make a Mark by the 
Edge ot the Protractor, through which to draw your Chain Line: 
Anc alſo, becauſe (at this Station) there was a Church which did 
ar from you North Eaſt 42 Deg. and a Barn which did bear from 


5 


you. South Eaſt 22 Deg. make Marks apainit thoſe Degrees alſo, 


through which draw two obſcure Lines at pleaſure, as the Lines 
CQ and CR, not ſetting any numbers to them, but upon your 
Chain Line, you muſt ſet the Length thereof as you find it in your 
Field Book 1x Ch. 90 L. from © to D, which point D, is the Point 


for your fourth Station. 


Fourthiy, Through this Station Point D, draw an obſcure Line 


2D, parallel to the General Meridian Line N S. Then laying the 


Center of your Protractor upon D, and the Meridian Line of it upon 


the Line» Ds, hold it faſt cloſe to the Paper; and foraſmuch as the 
Degrees cut by Gn Index at the fourth Station, were 57 Deg. in 


drawn: And alſo, becauſe (at this fourth Station) the Church did 
bear from you NorthWeſt 36 Deg. and an Old Oak South Eaſt 30 Deg. 
make Marks againſt thoſe Degree alſo in their proper Quadrants, 
through which draw two obſcure Lines at-pleaſure, the one D T, 


_ croſſing the obſcure Line C Q drawn from the third Station at C, in 


the Point where the Church is to ſtand; and the other DV, which 
will paſs through the Point where the 0% Oak ſtands, ſetting no 
Numbers to theſe Lines, but to your Chain Line, you mult fer the 
Length thereof 9 Chains 55 Links, from D to E, which is the Point 
of your fifth Station. 1 
Fifchly, Through the Station Point E, draw an obſcure Line » Es, | 
parallel to the General Meridian Line N 8, Then, laying the Center 
of your ProtraRor to the Point E, and the Meridian thereof upon the 


Line » Es, keep it there faſt: And repairing to your Field Book, 


you there find that there is ſeveral Our-let Bearings againſt this Sta- 


ion Point E, as North Eaſt 36 Deg North Weſt 3 Deg. &c. againſt 
all which numbers of Degrees in their ſeveral Quadranrs, make 
Marks by the Edge of the, Protradtor, and through them draw ob- 


FRY ſeure 


| uadrant : Againſt thoſe Degrees make a Mark by 
the Edge of the Protractor, through which your Chain Line muſt be 


„ The 1 % 


the Second 5 C, 40 L. which fer from E to H, do fo with tho reſt, 


Out. let Piece: And foraſmuch as the Degrees cut the Index at 


this fifth Station, were 9 Deg. in the South Ea Quadrant /( your 
Protractor reſting as before) make a Mark againſt 9 Peg. in the 
> South Eaſt Quadrant, and through it draw your Chain Line, ſetting 
upon it the Length as you find it in the Field Book, 10 C. to Ly 
from E to E, which point F, is the place of your fxth and laſt $74 
tion; Then SE 7 22 LOS ROLL 
Sixthly, Through the Point E, draw an obſcure Line, » F paral- 


lel to the General Meridian, and to the Point E, apply the Centre of 


your Protractor, lay ing the Meridian thereof upon the Line's Fs, 
where fix it; then look into your Feld Book, where you ſhall find, 
that ax your fxth Station at F, the Index did cut 41 Deg. 30 Min. 


in the South Weſt Quadrant, make a Mark at them, cloſe to the 


Edge of the Protractor, through which your laſt Chain Line muſt 
paſs; and ( if you have committed no former Error in your Protra- 
ction) it will paſs through the fr/# Station Point A, and contain in 
Length 17 C. 15 L. as by your Field Book you ſe&'it ought to do. 
And becauſe at this fx:h Station youfind by your Book, that the Ola Oat 
did bear from you South Weſt 70 Deg. make a Mark by the Edge of 
your Protractor ( it reſting in the former Poſition) through which, 


draw an obſcure Line from F, as FX, croſſing the obſcure Line DV 


before drawn from the fourth Station Point D, in the Point where 
the Oak ſtands in the Field. © 5 Rr 


A 


And thus having protracted your fxth Chain Line - the Out. let at 


the fifth Station E, as alſo, the Church, the Elm, the Barn and 

the Old Oak, all in their proper places: It remains in the next 
place to protract the ſeveral Of-/ets againſt every Chain Line, 
and draw the '7rregalar Heages, River and Highway. < 


For the protracting of the Off-ſets, and drawing the irregular Hedge 
Lines, it is to be performed altogether in the ſame manner, as is 


taught how to do in that Chapter, which ſheweth how to Sarvey and 
Plot a Field, or other irregular Piece of Ground · by the Chain only: 


Notwithſtanding, I will repeat the manner thereof again, in laying 
down the Hedge lying on the Left. band of your fr/t Station Line. 


AB. 8 7 
Firſt, By your Field Book you find, that at your Sration- Point A, 
the Hedge was diſtant from A 70 Lin. Take from the Scale you pro- 


tracted the Station Lines by, 70 Lin. and prick them down upon 


your Paper from A to 1, ED | | 
| Secondly, By your: Book you find, that at 4C. 40 L. from A, you 


ſet off from your Chain Line 1 C. 55 L. Take 4 C. 40 L. and fer 
them from A to 2, and 1 C 55 L. and ſet them from 2 to 3 perpen - 


Third, 


dicular to the Chi Lin os 


al, LIV 
ſcure Lines from the Srariow Point E; ſetring upon each of thöm, 
ſuch Lengths as you ſind noted againſt them, in your Field Bbek, 
as againſt the firſt, there is 4 C 30 L. which fer from E to G, againſt 


ſerting them from E, to K, I. and M, and then if you draw the . 


ura, You find by your Book, that at 3 C. 30 L. from A, your 
ſu-off was 4 C. 30 L. Take 5 C. 30 L. and ſet them Nom 115 3 
and 4 C. 30 L. and ſet them from 4 o 7p 1! tn. 
 Foarthly, You find that at 9 Ch. from A, your Offer was 3 C. 5 I. 
Take 9 C, and ſet them from A to 6, and 3 C.o5 L. and fer them 
fem, 27 1 EDU 7:1. ve 8 
Fifthly, You find that at 10 Chains from A, your Off /et Was 65 
L. Take 10 Chains, and ſet them from A to 8, and 65 L. and ſet 
them from 8 to 9. And F 
Laſtly, You find, that at 15 C, 90 L. from A, (which is the End of 
that Station Line) your Off. ſet was x C. 40 L. which ſet from B to 
10, perpendicular to the Chain Line. i 
And then, if your draw the ſeveral Lines 1—3. 3—5.5— 
7. 7—=9. 9—10. you will have protracted the crooked Hedge lying 
againſt your firſ# Station Line A B. Noo; e 
In this manner, you muſt prorract all the reſt, for the performance 
whereof, the comparing of the Field Book and Piat together, (with 
What hath been ſaid already) will give the intelligent Reader far 


* 


& 


better Satisfaction than a multitude of Words. 8 


. 


viared. 


Aving aſſumed the Points A, B, and C, (Fx. 5.) for your 
1 Eri, Second and Third Stations, and ſet up Marks or Beacons 
at either of them. Begin your Work in the Field thus: 5 
Firſt, Meaſure with your Chain from A, towards B, and at the 
ſeveral Dit ances, as you go along take notice of your Breaks in the 
Hedge, and your Off ſets to them, and ſet them down in your Field 
Book, as before; and when you come to B, there ſet up your Inſtru- 
ment, level and directly North and South, as before: And then, 
Seconaly, Direct the Sights upon the Index backwards to A, where 
you will find the End of the Index next to your Eye, to cut N. W. 
43 Deg. 30 M. the ſame as at the End of the Index fartheſt from 
your Eye did before at A; and ſet them down in your Field Book in 
the ſame Place as before: And then (the Inſtrument ſtill ſtanding 
at B,) direct your Sights to C, where you will find the End of the 
Index, fartheſt from your Eye, to cut N. E. 7 Deg. 30 M. the ſame 
as before, and meaſuring on to C. ſer off your Dittances, &c. 
Thirdly, Meaſure from C to D; where ſet up your Inſtrument ; 
and directing Sights back to C, you will find that End of the In- 
dex next to your Eye, to cut S. E. 64 Deg. the ſame as before were 
cut from C to D: And then directing your Sights to E, you will 
find the End of the Index fartheſt from your Eye, to cut N. E. 57 
Deg. the ſame as before: And then meaſure from D to E, ſetting 
down your, Lengths and Off. ſets, as in the Book you find them. 
FPourtbh, Meaſure from E to F; and there ſet up your Inſtrument: 
And directing your Sights back to E, you will find that End 1 — 
5 5 | Vn ndex 


* 
- 


How the foregoing Field Work may be alre- 
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Index which is neareſt. your Eye, to cut S. E. 9 Deg. And alſo, di. 
rect the Sights to A, you will find the End of the Index fartheſt 
trom your Eye to cut S. W. 41 Deg. 30 M. the fame as before: 
All which being ſet down in your Field Book, you will find to be 


the ſame as were ſet down before; there is only this Abrevi. 


ation, viz. That whereas you did, before, ſet your Inſtrument up at 

fix ſeveral Places; here you ſet it up but at three; which is ver 

well worth the noting : For the fewer times that you ſer up the 7s. 

ſtrument, the fewer Errors you will commit: 
For the Protractian, that will ſtill be the fame as in the laſt; 


Amore Exact way for the caſting up of the 
 Fmall Triangles, Trapezias, and other 
ſmall irregular Pieces of Ground which lie 
between the Hedges and your Chain Lines, 
in going ab 


to Survey it. 


\ (LS 


terial Angle, where you ſet up Marks or Beacons: In meaſur. 
ing from Beacon to Beacon; as you paſs by un {mall Bow or Bend. 
ing in the Hedge + You ( 1.) Note down at what number of Chains 


and _—— ſueh a Bow or Bend is from your Beacon, and ſet that 


Number down in the middle Column of your Field Book : ( 2.) You 


meaſure' from your ChainLine up to that Bow or Bending, and note 


that Diſtance down in yaur Field Book in one of the fide Columns (on 


the Right-hand Column, if your be on your Right-hand ; 


or, on the Left-hand Column, if the Hedge be on your Left- hand. 
Then, when you come to plot your Field, you firſt lay down the 
Chain Lines, which you meaſured in the Field, which will include 
the greateſt Part of the Fie/dz Within the Limits of thoſe Lines, in 
a Figure of four, Ive or fix Lines, all conſiſting of right Lines; the 
lame which you meaſured with your Chain, | 


Now, this large right /ined Figure may beſt be caſt up by divid- 
ing of it into Trapexias and Triangles ; but, for the caſting up of the 
other ſmall Pieces, which lie between the Chain Lines and the Hedges, 
if you reduce them into 7riangles, as _ will be a great many in 
Number; ſo you will very much err in laying of them down firſt, 


and in taking them off afterwards: Elpecially, if the Scale you pro- 


tract by be very ſmall; where 10 or 12 Links of a Chain (which is 


half a Red) is hardly to be eſtimated, altho? your Scale be well di- 


vided, and the Points of your Compaſſes very fine. For the removal 


of this great Inconvenience, I ſhall in this Place ſhew you a way not 


commonly uſed ( becauſe it may ſeem ſome what tedious) where by 
you may caſt up the Quantities of the ſmall Pieces or Off-ſets, with- 
out reducing of them into Triangles, (and taking the Baſis and Per- 


pendiculars 


out any irregular Piece of Ground | 
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I. Howto Prora the ſame, | Fig. 6. 


1. From any Scale of equal Parts (or a Diagonal Scale rather) 
take the whole Length of your Station. Zine, as you found it by 


Meaſure, 8 Ch. 12 Lin. and lay that Diſtance down upon Paper, 
from A to B. 


2. From the ſame Scale take 25 Li. and ſet them from A to C. 
3. Take 1 C. 20 L. and ſet them from A to b, and from thence 


ſet 10 C. 90 L. to D 
4. Take 2 C. 30 L. and ſet them from A to c, and from thence 


an | 
Take 3 C. 25 L. and (et them from A to d, and from: thence 
e 


01 12 


t them from d to F. 

6. Take 5 C. 30. L. and ſet them from A to e, and from thence 
ſet I | Bok OL. to G. 

7. Take 7 Ch. 45 L. and ſer them from A tof, and from #, (ar- 
o C. 75 L. to He! 

8. From B, at the Rad of 2 C. 12 L. ſet 25.1. from B to k. 

Laſth, Draw the Lines CD, DE, E E, FG, G H and HK, it 


will een the true Shape of the Hedge, with all its Bows or Bends: 
| And the ſtreight Line A B, repreſents the Chain Line. 


24 II. To 


A 


K the fn-f e eld, ty 4 Hedge 


bing ng; forward from A.towards" B WTR Ent ef s, Cha Bil 


yo oe dhoand Di- 


| 


„„ |. wy Pirie el * v. 


H. ng Su aße . 1 


211 


10 150 tub rea, ur 
EY of this Irregttlar Figure 40 


ia Acres, R Rods and perch 


MY The Perpendicular. Of). AG, ts L. and. the f 
dicula (or 8, 5 „ theſe th "neg 
En ee FO fl wach z Le his cho 


is | by ö 

1 C. zol (the Diſta ance jy Wot: 5 b, - a oled * A 0, 
for the — — * be Tree bo 'p 4. 40 ban 1 
is [2 N d 


1.124 The. Per 
dicular or Wi) eli B, i Rete 5 577 NG vhich, ad e ake 
Fr 5, hgh ok cap Len Bin | 
our Niſtance 90 * kane 
5 tot) the Rem 1 5 Gil. 9 5 557.0 L. rages Ll 


L. and the Product will | 15 i10670, for the e the Tr 2 a M 
ſer) cE, js 1 0 J.. and the k 
bac 


The Perpendicular ( or 
poodi — 1 or Off. ſet ) AE, is 90 4 ed tog gerher, mi 
t 
* 05 5 L. which multi 
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| Oy 8xL,the. dude will be : Erie thao Content 'of F the 77 gpes 4 
e.. The Perpendicular Kort 715 et ) at 1 is 70 K. and the 1. a : 
2 dicular (or Off. ſet 5G i fol whith added; together 

2 C. ag L. the half whereof 1s,x C. 10 L. Then Rea A 4, 30 
25. L. from A e, 5: C. 36 'L and the | ealainder will be 2 C. 05: I. 
And that. tnultipy'd by 1 C 10 E. the Product will be 423% 
which is the Content of the 7rapezis O. 

5 The ne or on ſet) e K. is 1 C. 50 L. And the 
Perptaticy ar (or Off et) / H is 0.7 Ln together 
makes 2 C. 25 L. the half 3 is 4 2 12 L. Then poet 
Ae, 5C: 30 L. from A f, 5. C. 45 L. and che Remainder will be 
2 C. 15 L. which mulciply*d by r:C: 13 Lo produceth 2403 ber 
the Content of the 7rapezia P. 

6. The Perpendicular (or Off. ſet) F H is 75 L. and the Per nl 
cular BK, 25 L. which added together make 1 C. the half d ereof 
is 50 L. Then ſubſtract A/ 7 C. 45 L, from A B, 8 C. ia L. the 
Aemainder will, be 67 L. Which multiply d by 50 L. L, the Produſt 

07 350, will be the Area of the Trapezia Q. 

]L—70"6-8.4 0; 7. Add all theſe Prodacts toge ether; as Vic 
7 o ſeedone inthe Margin, the Sum, of them 
6 5 75755, which enen, as is before wig) 
5 o makes o Acres, 3 Roods and. 1 1. Perch, ind 0 
8 © 
5 0 


A* reof is 97 L. 1125 bſtract Ac, 205701 
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much Land is contained in the Piece 
EFG HK B, between the Chain-Line and 


1 um 7 5 7 5 ol the Hedge. 
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of theſame upon Piper or Parchment ; og his Inſtruments are not 
Fe 9 , 9 how - 1 ak ments 75 iy fowl 

aduated. Inframent, a C do 
: view eien Erh. . rt 11 2 
| How to take in inaceſſ 1 Diſtance 5 the . 
; Chain vn... 


| 


| - RT A ( 1) be a Tree (or other r) 00h v0, beisg at 
3 B, ſhould de required to tell how far the Tree at A is Fon 


1. a at B, ( which call your 1 Station ) look towards A, 
and tauſe ſome Bod y to move ſo (at {omg convenient, Diſtance from 
B) that he may Rand between your ye and the U at A, -aSat D, 
; ad there let hime fet up a ſmall Stick or Mark. 

. From B, moeaſute out any nümber of Chains and Links to 
Mark ſe tu (either ofthe nabt or li. band from B) as to C. any 
"bo L. chere let rupianotiier Mack ; (wbich can, your frond Sta- 
N fron) HH 


37 From hotics beck boards the "dhject at A; and at fone con-. 


edlent Drſtatice from. C, in the viſual Line C A, cauſe one 10 ſet 
up a ſcal Stick or Mark, as at 6. 
„ 4. Ta ſaay two i places of the. Line, berween 15 and C. eiiiſo eo | 
i Maths dome up, as, one t E, the other 
ß, Nieaſtre che Diftainres'B, D, B B. BK E : Alg alſo he Di- 
Y abe, OC G, Ih GE: Setting them down in 4 iece = Piper 


WI th 


FEE: © 
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15s Tube Ile, b lere | Ib, Viz 


with their reſpective Lengths to 1 i As in FE following 2 


ple is here done. 
From 7 x at B, to Station 4 at N 7 Ch. oo Lin. 


TREE) 


From 5 


T heſe Meaſures being thus ad 4 7 a A. TE 5 


may protract, or lay the ſame down upon 1 or c Parchment, by 
the Directions . ED | 


. e T  HiJAEIC . T. 
How # Protract, vr lay 4 2 former 11 


ſures, and thereby — the, ak 7 ed Di ances 
from B or . to the O ie 7+ 


This is to be perfortnell by che vin 2 of the . 


Tun Bob. 
1. Upon Paper or Parchment, | draw a a tight: bine at Pleaſure, 5 
| A 


HK. a 
TY From any Scale of chad Parts, take 7 Chains < which is the 
Diſtance between your w y Stations Y and fer ee en the: Lioe 
HK, from Bto C. | | 
3. Take the Diſtance B D or BE 2 Chains, * 1” chat Di. 
tene ſetting one Foot of the Compaſſes i in B; with the other de- 
eribe the obſeure Archi E DD. al 
4. From the ſame Scale, take the Diſtance D E, 2 Ch. 10 Ln. 
and ſet them upon the obſcure Arch, from E to D. 
5. Through the two Points B and D, draw a ** Line at ple. 
fore, as the Line B DM. „ 
6. Take the Diſtance CF or CG 2 Cb. 50 Lin. wich which li. 
ſtance, ſet one Foot of the Compaſſes in C, and with the other de- 
ſcribe the obſcure Arch F6 G 
7. From the ſame Scale, take the Diſtance E Ge Ch. 65 Lin. 
— ſet them upon the obfcure Arch, from F to G. And, 
8. Through the two Points C and G; draw a right ** at plea- 
dure, as, C G.L, crofling the former Line B D N ir the Point A, 
Which | is the Point where the 04jed# ſtandeth. 
'9. If you take the Length of the Line B A, 11 PEA it upon 
the Wut Scale, from whence you took your forme Diſtances, you 
will find it to (contain 14 Chain (which multiply'd by 66, gives 
924 Foot) for the Diſtance of the- Tree af A, from ther Place of. Wut 
, firſt ſtanding at B: And a 
10. C A Wing meaſured by the faihe Scale, will be fond to be 
2 Chains (or. 792 Fo 2 * In this manner, not only the Diſtance of 
a ge Place, hut of as Places ny N er the ofren We | 
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gin hereof, to ſet; down your Meaſures as Ion go. abqut the 


Bo firſt ( at the Tap of the Book or Paper, i 


2 Triangle. 


able to that which you meaſured out upon the Ground in the, Pal. 
(as Hg. 2.) and ſet: 7 Numbers, Letters, and. Marks. to it, as yqu 


i 4 8 * . 
| alt Je da 0 2 
©, 0 - oO 
ö i 3 
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the 79 Lin. againft it, in the 5 — M_ of 


there beer ness o know chem by, vga ks ya ſein 
11 to 94; E Igor 4 ' 
"This Ja 59228 pur! our Beacan 
at O, and wee 6 Puſt; x it from the 
| Hedge on Fa and, and fiat ing it to 
30 Links o our Than; ſet down 30 Links on. 
{> The: chand Cole go glyour o, a a Ch. 
1 eo betzinning of * 
_ 2 0 0 - ſure: 885 h 
your: meaſur the 
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the Table. Then going on tarther towards P, at tlie end of- 3 Ch. 


40 Lin. you come againtt another Break or Bow in the Hedge, which 


is diſtant from your Chain- Line 50 Lin. both —_ ſet down in your 


Book or Faper in their 5 N N going on farther 


in a ſtreight Line) towards e End of Fe 50 Lin. I find 
Sede ab, or . is diſtant from your Chiin Line 1 Ch, 
20 L. bath which ſet lo 
ſure on to your aa , whic 
20 L. this ſet down ia ie middle Column: 1 And becauſe the Bea. 
con at P, is 40 Lin.diſtant from the Hedge, ſer 40 Lin. in the Left. 
hand Column, againſt 7 Ch. 20 Lin. in the middle Column : And then 
draw a Line crofs your Book or Paper, to ſignify, that you have 


done with that Side of the Fiel. 48 
Then, in yo our ſtook, in the middle Column, under Ch. Lin. write 


And 


0 60. ecauſe the Beacon at F, is diſtant from the Hedge on 


your Left- Hand yo Lin. ſet 70 Lin. in the Leftthand Column of the 


Table, againſt o oo; then go on, and meaſure towards the Beacon 
ar M, and meaſuring on, at the end of 2 Ch. 10 Lin. you find E. 
the Chain Line juſt touches the Corner, or Bow of the Hedg 


wherefore, ſet down 2 Ch. 10 Lin, in the middle Column, an A 


_ it inthe Leftẽhand Columu write Touch. And trieafuring on 


rther towards M, gt the end of 3 Ch. 35 Lin. I find another BoW 


in the He e, diftant from the Chain Line 9o Lim both” which ſer 
down im their proper Columns: And meaſuring ot farther, againſt 
4 Ch. 30 Lin. I find another Bow, diſtant from the Chain L. ine 30 
Lin. both which "fer dowii- Then meaſuring on to your Beacon at 
M, you find the Length to be 5 Chains 50 I 
the middle Column ; Ind becauſe the Beacon 
the Chain Line x Ch. 10 Links, ſet 1 Ch. 10 L. in the Left- hand 


Column 11 5 Ch. 50 Lin. And thus having finiſhed this Side 


of the Field; and therefore draw a Line croſs your Book, as before. 


In this manner muſt you deal with the other two Sides. and 


Chain Lines MN and NO) in the Field, and ſet the ſeveral Di- 
ſtances at every Bend, and the 'Diſtance 'of every Bend from the 
Chain Line, as you ſee is done here in this Table. | 
And thus, having ſhew'd you how to meaſure ſuch an irregular 
Piece of Ground (as to the Work in the Field) it reſteth now to 
ſhew you how to make a true Plot or Figare thereof upon Paper or 


Velbon, in order to the finding of the Content or E * ad 


7 Field, in 21 Roods and Perches. 


Hom 75 Protract, or lay down. upon Tape 
„ ener Piece of 12 aps Tap LU, 1 


Chain only, a5 in the foregoing Work. 


„„ — 


. . Up on a Sheet of; good ſtron Paper, draw a right ny at 


"pteaſure; towards one end Stioreof” a fume a Point, as at O 7 8 
e e, He whey een fer 50 your brlt Bae. 0 83. 


5 * » 
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in. 0 Me en Columns: And ſo mea- 


erminate at the end of 7 Ch. 


which ſer down'in 
M, is diſtant trom 


8 econtt 


2 5 
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Ruppdhy With your Co 1 e from hn _ - 5285 


ke out two Cha ins, and hem u pont e Hine herore 

ON bs * Kb ut of the ns ale ald o Cha vr 

and ſetting one 0 the Com mpalles 35 | 

Fobt. Acſeribs, an-obſcure Arch f- 8 ge 

Chains 45 Lin. from the ſam tos 3 

omp paſſes in O, with the other det 

eütting the former Arch in ef 11 75 55 oth icon — 

e Line O T. N at plealüre: A n nod : your! 

ih Triangle, like in all refpe&t to that Which: JOU: tae ured 

dhe Field, ald agreeable” alſo RENT. at the*79p'vf Jou 

01 6 r Paper. _—— STE Jo n renn 
"Thirdly, OH pie Book or Table' before'y6j by hieb. ch. han 

find char. your firſt Chain Line did contain 7 Chains 29 Lin/where-' 

os take 7 Ch. 20, Lin. from your Scale, and ſex them from O to 90 
n Hthe Place oll your ſecond. Beacon. . Again;\ by your weine 


Tf i 


oo } 


figd,\that the. Piſtag ce between ur eacop at and. your la 
at, N, was 5 852 in. Take: 8 Pegg ch 5 
bad fo her upon cv 1 Y pho Noh Kul the\place = 
ur laſt Beacop, ; W, findio 0 t your 
"$a Station (or iN Li "fs doth Sb e. 18 (ole our 


Legen out of your Scale, and ſetting one 8001 3 the Compaſſes in 
P, With the other deſcribe the obſcure Areh S. S: And this Length of 
your third Chain Line, being 6 Ch. 50 Lin. take 6 Ch. 30Lin. from 
your Scale, arid fertio one Foòt in N, witly the other Foot deſcribe 
the obſcure Arch VV, crofling- the former Atch d 8 in the Point M, 
which is the Point fr your third Beacon ? And this have you drawiu 
upon your Paper, 5 four Chain Lints, making the Ge 
Figure or Trapezian AY; NOP £34 dec (Dan of; 

Fourthly, Having gone thus fer, you muſt have recourſe to your 
Bock again, and there. finding, that at your beginning at O, your 
Beacon. at O, did ftand 30 Links diſtant from the Hedge; take 30 
Lin. from your Scale, and ſet them from O to n. Alſo, at the cad 
of 1 Ch. 40 Lin. at 4, the Bow of the Hedge was diftant from the 
Chain Line 70 Lin. From your Scale, take firſt 1 Ch. 40 Lin. and 


ſet them from O to 4, and the 70 Lin. from 4 to B, and then draw 


the Line B, extending it to A. Then take 3 Ch. 40 Lin. and ſet 
= from O to &, and 50 Lin from b to C; and — the Line B C 
ntake 6 Ch. o Lid. and ſet them from Oto e, and 1 C= 20 Lin. 
and ſet them from c to D. and draw the Line C 'D. Then at 7 Ch. 
20 L. which is at the Beacon àt P, ſet 40 Lin, to the at 4, 
and through that Point draw the Line D 7 —_— N it to E. And 
thus is this fe fr t Side of your Field ſiniſned. 44 0? 
Fifthly, Begin again at the Beacon at P, where you find by your 
Book, that the .Beacon was diſtant from the Hedge 70 Lim fer 70 
Lin. from P 19K, and draw the Lin. D E. Then at 2 Ch. 10 Lin. 
you find that"yqur? Chain Line did touch the Bom of the Hedge ; 
Wuhereſdre, take 2 CH. to Lin. from your Scale, and ſet them fim 
g P to F, (or 4 3 Line E F. In like manner, _ 
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O mon ” A 1 1 5 = 1832 
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0. en 805 ing 40 as 


dun the ant, | he paly-: :. 6 
4 Plot there "pon Paper 7 Vellom. g 


ot 75 77 2 7 0 3 TY: * 2 
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1 8 — . Kerem "or 1 © P. — 
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2. - Allo; meaſure he Beans at 12 3 gut Has 102 bs 
Ae at Band D, 2 Chains (or other Meaſure) as at the Ave 
* and &, _— Wich the Diſtance between thoſe Won Mgrts. 


And ehea, 
„Raving d a Field Book ruled like this. in the Margin | 
; Lin ks | 


Bedi ;tameaſureias foloweth, pix. 

F. Hrom fl. cowands:B, where — Beacon at A ſtande 75 
from the Hedge of the Weod, wherefore,..a 5 1 Che Gi in 

(in the middle Qalamn of your: Fir, ſet 75 in 

Land — becayſe rhe Hedge va on Lid 1 7 5 


n, mcaſurigg on in a. right Line towards By where, at, 
50 TY W Line is . — be ae 50 me 


Al 


Yo 


— you! MY 
TE A M 
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ing come to your Beacon at C, malte there a 
Field, ſetting the like Marks: 


|. a VI. Iron te 1.0 ; f ging. 1 1 1 
WII in your as 

ſee done in the Preſident ig We: Margin. n g 8 80 . 
2. And now Fictd Bog arriv 7d” $0. your Beacon it B, © ii”o — | 
that 2 7 30 
v ſet⸗ | 


— and as wu, ſee is Cons un Un 5. ) And 


ü, e e d eee 
3. Begin to, from, ** a right Line) 8 FT 3 
towards 155 an he uring wo you Wal find, Touch & ” 2 

_ 35 8 

x * 2.00 10 © 0 

td 4 #7 Chg 1. TheHeage | e c. 3 pri 2 ? 1 ＋ 1 
That at 3. 15 1 is diſta ad Lo „ OF © BUS. he | 
* .6 mien 1 from Four Tie: 800. b 2 S * 80 28 

i "ou 35 Cha. Lin. 23 00 * — * = E 

4 > % B. | £22071 oP 27 8 1 65. 8 
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FF which ſer down in your Field Book; and be- 2 IF ' \ 5 Y 
Tri- 4 80 
angle, like unto that which 3 ſet out in COM 2.2 2 20 


x is done in (Fg.6.) "An RR LE 85 
to meaſure from the — at 2 1 
* that at D in a right Line; and in your mea · © 3 3.5 55 


* Ge Ann * 


9 Rib 


ME hr IR ee 4 © al 2 I 35. 
| | < | 8 | >3 


2 | | 
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Nil which ſet PRI in your Field B . 5 
5. Begin to e ts s $ Bs Teh, 
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All der you uſt 25 down in your Field ; and fo 8 
ure fern Ade Beacep at Ez to jthe\ Beacon at A, re 
n and jn yd 15 ate ha ie, 7 ys 
2 0 2 


Fach. 73 L 3 9 G. 17 L. 
= The Saad iso 00 
F ,-; 20 {\ diftant from. Fo 50 
# 24. Ae our Chin trainee 
2 9 Line, | DCA 25 A O01 
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All which {down in your Field Book, in the Order as you ue. 
them ſet in the Exemplary Table in the Marg 8 3 
And thus having pod > 88 in the Feld, you m *IY 
. ceed to Prorracꝭ, or lay the lame own upo Paper ,,. ma 
1 a fair Plot thereof, as followeth. | 1 8 , . 3 


How +4 Protract, and lg 4 fat 2 Yet * 
Plot of the Wood before were 5 


EIN G provided with 4 Sheet of Papet t, upon 
it draw a riglit Line at pleaſure; and la 5 Fur Field Book 
before you, therein you will find, that from your yo Bekcon;at: ly 
to 4 ſecond Beacon at B, there wis containefl 7 Chains 15 Links: 
Ther = 

1. Take 7 Ch. 15 L from z your Scale, and 1 that Diſtance | 
down (upon your Line before drawn) from A to- B: And' beeauſe 
the Beacon at A was diſtant from the Hedge 75 L Take 25 L. from 
your Scale; and ſet them ſthm A to 1. Then, at o Cg L. from A, 
the Hedge is diſtant from the Chain Line 60 L. therefore take the 
50 L. and fet them from A — en from to a. 
Then, „ 2M 07 tv 5G 

a 5 EY 1 £01 lo: 
uc. 91 8 o G 5 

AJ 8 at is diſtant o 


3 4 1 1 « 


| 
14 


1 

had deny "ho 115 ES as 5 ot 5 ard 6, And fo 
have you finſhed that Side of the ood chat 1. aint the Chan 
Line A B. Then, 

2. When you come to your Beacon at B, have recourſe to your 
Field Book, and upon B make, a Triangle equal to that you mea- 
ſured out in the Field, by ſetting 1 C. oo L. om to ©, and from 
B to d, and 2 Ch. co 1. from & to x, ' and drawin the Line B V C, 
which by your Book voi will find to contain 126 Chains. Then, 
1 55 Going from B towards a you will find by your Field Book, 

t 


ee * 
$25 


tr f The Hedge is oC; PEG 6 
171 3 |; ] — Ih : ch > 
; 6 » | the * 7 4 wh \htog 
48 133 ; 1 |. * . . Loe 


And draw. the Lines 6.7 78 8.9 9.10, ol 1 | have 
Lene that Part of the —_— whieh lies * * ur Chain 
BC: And * 1 | 5 


83 


"Sits i 


C to * upon 


tains 4 Ch. 50 


Z "I a * Lines My 178 18. 19 am 10.21 
n And ſo is your Protraltion ended: The form of the a 


1 . vl s 11 $ ering 


2- When you come to your Babe at C,-having n 
Field Book 0 7 upon the Point O make 4 Triangle equal to that 
which you meaſinet): dat in the Field, by ſetting 2 Ch. O0. L, from 
the Line B C, 'and' from © to d upon the Line C D, 
with the Diſtance of 1 Ch. 30 L. between them, and through the 
Point à draw t is e Line C b which Cby your Field Book ) con · 
And then, 
5; Meaſuring: from you Beacon at B, towards the Beacon at D, 

you will find by Jour Ficld-book, Thar „ 


1 * ©, Was ect. ferwhich IE | 
4104 80 ba ian from 9 55 F from FJ Ito 2 


And draw the Lines 10. 11 and 11. 12, ſo ſhall you have protracted 
that Part of the Wood which lies again the Chain Line CD. 


6. When you come to the Beaton at D, Took for the Length of 
our next Chain line from D to E, which you will find to contain 

7 Ch. 20 L. which take in your Compaſſes, and ſetting one Foot in 

D; with the other Foot deſcribe the obſcure Arch H H: Alſo, the 

Length of your Chain. line from the Beacon at E, to the firſt Beacon 


at A, you find to be 9g Ch. 30 L. which alfo take out of your Scale, 


and focting one Foot of the Compitite in A, with the other deſcribe 


the obſcure Arch KK, croſſing the othet Arch in the Point E; and 
then draw the two Lines DEand A E; and fo are all n 


lines Protracted. And then, 
7. You will find by your Field Book, 5 in meaſuring from D 


be Nr Os + 3 31£G( 
was diftant o 5 
; a5 from the 1 9 N 
75 Le; Ch. Line. a T0 5 0 . 


And hw he Lines" 13-14 1415 15. 16. Ad 10 you have 


protracted that Part which. lies againſt you Chain. ina between 


| D and k. 


8. Lafth, In ematifuciing n the Beacon at E, to the ff Beacon 


at Wy Tu do find 1 yo ä Book, That 


7 3 7 to 17 

7 | The Hea edge | & 00). set | 0 18 
: was diſtanc \ © 60 | \ which * to 19 
from the fo 40 from to 20 


| na be _— 4 to 11 
o 35 - ay 95 L to 22 


| * 12 ) 1 


—_— * 1 LL 
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In the cafti up whereof, you. mult firſt. gud, cba CN 
_— jane wake. by the Chain Lines A B. B C, D SB 
— of the Triangles and Trapenize ina 
9 7 ag ; which being deducted from the Content of 


whole 


Wood only. | 450118 f 5 n 


Several Errors in Ahr PINE. 0 
Tr, ractiſed (and too 0 1 
* the ker, detected. Foe! © 


1. C0 M E there are who ſay, That if two Pines Land: are P an 
| 8 equal Namber of Poles, Perches (or other Meaſure) about; that 
theſe = Pieces of Land do contain _ n. #.6 Ground; but 


this is evidently falſe: 


For let the Piece of Leal ( Fig 4+.) which hes; in a true Square | 


Farm, be every Side thereot 80 8 i then four times 80 is 
320, and ſo many Perches is that Piece of Land. about: : And 80 P. 
one of the Sides, being multiply'd in itſelf, that is, 80 by 80, the 


Product will be 6400 Perches, and that * the 7 55 Content of chat 
210 is 


; Now. 
uarę Form 


uare Piece in Perches, which is juſt 4 
_—_ Piece of Laud (E. 5.) which 10 


(all the Angles of it being Right (or 8 
Length thereof is 110 P. and the ae now this 


110 the 
t 5500 P. 
leſs by 5 
both the Figures 


ac Vi 13 


leſs than the other b 900 Per at 
1 Roods and 20 Perches: Thus of Ko 


dded together, makes 310: But, 
Len ngth, b by . — the Bread M4 the Prod 


whic 


are Square ( or right _— 

in the Sides, and of the ſame 7 * at the Ends; ſhould lie in ſuch 
Form as the Figure 6, where two Angles pre, Obryſe, and two 4. 
cute, the Difference will be then greater; for ſuch a Piece is not 


meaſured by multiplying the Length by the Breath, but by the 


Length of the longeſt Side by the deepeſt, | Diſtance between 


_ 15 —_ 18 _ but of wh 
multiplied by 32, that Diſtance, producet o Perce 
i If than the firſt by 2830 P or as n 288 | 8 N * 


Rr farther : Let the i 8 ular Piece of (Grow 
n . ch DE DP, NY hi 
$, 40 Perches, © which ad together 
ke 320 "9 fey for the Compaſs df the whole Fig 5 og , 
the * of Perches about the Square A: "New "this: 


 beigg cali up, the Super ficial Content * (ill de fou 
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e 0 Fi 55 


Ground is as much about as the other; = — 110 7 1 : 


) but if a Piece of the ſame Length 
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be 5450'Perches, which is leſs thän the perfect Square Figure A, 


by 950 Perches, and leſs than the long Squre'B by 50 Perches 


only; and greater than the Figure C by 1980 Perches. By theſe 


Preſidents you may ſee that the nearer any right-lined Figure comes 


to a regular Polygon, the more capacious it is; for of” all right- 


if there were a circular Piece of Land, the Circumferente where. 


of were 320 Perches about, as (-Fig. 8. * equal F to the 1 Meaſure of 


the Square A about: Such a Circle will be found to contain 8142 


Perches, which is more than the Content of the Geometrical 


Square A, by 174 Perches; for of all Plain Figures whatſoever, - 


the Circle is the moſt capacious. 
But before I leave the Confutation of this Error, let us take 
again a View of the irregular Figure laſt treated of, 1. D E 


FG H: Which we found to contain 4450 Perches, the Com- 


paſs whereof about was 320, equal to the Square A. But now 


ſuppoſe the Sides or Hedges D E, E F, and F G, to be in the 


ſame Form as they are drawn in the Figure; but the Hedge 
G H, may as well turn inwards to ö, and the Hedge D i in. 
wards alſo to h, and D retain their ſame Lengths ; but ma- 
king another kind of "gure, namely, DE F G h D, equal a- 


bout to the Figure D E F G H D, but leſſer by the Quantity 


* ſhadowed Piece D H G h, which contains 209 Per- 


. This needs no farther Proof, 
II. Another Error frequently practiſed in meaſuring of Ground 


(eſpecially, for Ploughing, Sowing, Mowing, Reaping, &* ) is this: 


That, if « Piece of Ground conſiſting of four Sides (how unequal 
ſoever they be,) if you add the two oppoſite Sides one to the other 
and take their FHalvis 
the true Content of 


that Piece of Ground. 
Others there are that ſay; 


in « Per- fat Piece of Ground, you meaſure cro the Field a 
ha the Middle of one Side, to the 2 of Wot — Side, both 


Ways, that thoſe two Lengths multiplied into each other, ſball give. 


the true Content of that Piect. * 


Both which Errors, I thus detect. Let there be a Piece of 
Land of Four unequal Sides, as OP QR: (Fig. 9.) Which 
Piece, if truly meaſured, will be found to contain 13017 Per- 
ches, that is, 8x Acres, 1 Rood, and 17 Perches, 


Now, the Side P Q is 40 Perches, the Side O R ( oppoſite to 
it) is x64 Perches ; theſe added together make 204 Perches, the 
whereof is 102 Perches, a=: the Side PO is 220 = 


ö thoſe two Halves maultiplied | Fogether, ſball bs 


* 


lined Figures, the 1 Polygon is the moſt capacibus: But 


- 


ehes, and the oppoſite Side Q R 108 Perches, wh 
together make 328 Perches, the half wheveof is 164 


Perches; Or 23 Acres and 31. Perches: Aud; thus is the Firſt 


5 produce 14976 Perches for the Content, which 48 more Han 
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make 16728 Perches greater than the true Content, hy 5711 


of theſe. Errors detected: Now for the Seconds, 2 ed 
A Length meaſured from the Middle af the Side P C 1 
the Middle of the oppoſite Side O R, will he found to.;conthin 
156 Perches : And the Length meaſured from the Middle f 
the Side P O, to the Middle of the oppolize Side Q R, il, be 
found to be 96 Perches: Theſe, multiplied; inte: each ther, dd 

e 


narter; yet 


true Content by 1959 Perches, or 12 Acres and a 
leſs than the former erroneous Way by almoſt half: Bug by;hoth | 
theſe Ways, it always makes the Content of the Ground greater | 
than it ſhould be, and therefore ought to be rejected. 5 | 
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in the. ; dregoing Books Jargely 
fed of the Surveying of all man- 


FLAY. 
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Grounds, Whether Wood- 
nd ,C amplon, or other Grounds, 
inous, diver Ways, and 


ntruments, 1 concei ved it very neceſ- 
cumpleating of this Treatiſe) 20 ſay 
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e aber kinds of Menſurati- 
ns, and could F none more convenient, than 
ich as. "concern Beling, and Materials there. 
wo belonging; conſidering that Gentlemen and 


N MF 


thers, , bave continual occaſion either to buy , or 


. 8 


r, Stone, and other Neceſſaries for 
3.4 how that ſome in the . 


- > . 
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2 The ARGUMENT. Lib. VII. 
ſing, and others in the ſelling of ſuch Materials 
are "daily abuſed ; partly out of 11 Cuſtoms ( 209 1 
frequently in uſe) but principally for the want 
of Geometrical Know ledge in ſuch as undertake 
for themſelves, or are intruſted by others, in ſuco 
Employments.. For, Errors in many Caſes are 
committed inſenſibly ; and the Undertaker, fr | 
want of Skill in Geometry, knows uot whence ſuc 
Errors do ariſe, nor how to rectiſy or amend tie 
fame when they are introduced. I have therefore, 
in this Seventh Book, laid down ſuch plain, eaſy, 
and infallible Rules (all grounded upon firm Geb. 
metrical Principles) for the Menſuration of Su. 
perficies and Solids, as Board, Glaſs, Pavement, 
Wainſcot, Plaiſtering, Painting, Brick- work, 
Sec. Likewiſe of Solids, an Stone, Timber groy- 
ing, or ſquared, &c. Aud for the Eaſe and Bene. 
fit of ſuch as have not Sill, or at leaſt Leiſure n 
pry far into this kind of Learning, I have for their 
Saftes (beſides the Ma ays and Means whereby theſe 
Menſurations are to be performed) calculated 
Tables wherein all (or the moſt part ) of the fare- 
mentioned Particulars are ready caſt u ipto Hand, 
ſo that if you have but a Rod, or Rule to take your. 
Dimenſions with, you may come very near the 
Truth of the Thing you deſire to know. There 
are divers other things promiſe uouſly inſerted i in 
this Seventh Bock which are not here enumerated, 
but we I leave to the e of the _ 
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0f Superficial Meaſures in general ; But more 
particularly of the Menſuration of Board, 


Painting, Tiling, Sc. 


| Glaſs, Pavement, Wainſcot, Plaiſtering, 


1. D Oard, Glaſs, and ſome other ſorts of Superficies, as Pavement 


of Marble, or Purbeck Stone is commonly meaſur'd by the 

Foot Square, that is, 12 Inches every way, which is in all 144 Inches. 
2. Wainſcoting, Plaiſtering, and Painting, are meaſured by the 
Tard Square, that is 3 Foot every keg (tor is in all 9 ſquare Feet. 


3. Tiling, Flooring, and Roofing by the Square of Ten; that is 


ten Foot every way, in all, (or in each Square) 100 ſquare Feet. 
4. Brick-work is meaſured by the Rod Square of 16 Foot and an 
half, each Rod containing 272 and a quarter of ſquare Feet. 

Now to ſhew the manner of meaſuring any of the above-men- © 
tioned, by help of the Table of Logarithms in the third Book, 


as alſo by the Line of Numbers, it were moſt ſuitable. to have 


your Rule by which you meaſure, whether it be Foot, Tard, Rod, 
or Perch, divided, into 10, 100, or 1000 Parts, according to the 
length thereof, that way of diviſion being moſt agreeable both to 
the Tables, and alſo to the diviſions of the Line of Numbers. 
Theſe things being premiſed, I ſhall now come to give Examples 


in each of theſe ſorts of Works. 
nh OA. 1 | 


4% ; * Foot Meaſure. I , 


J. 4 Board being 1 Foot and 25 parts broad, and 16 Foot and a 


alf. which is five tenths of a Foot long, how many ſquave*Faet 
are contained therein? ä WE NT 


Might here ſhew how to perform this, and all ſuch-like Con- 
cluſions, as I have before mentioned, by the help of the 3 
5 e 8 of 
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| 6f Logarithms in the third Book, but the Tables there being (5 IM. 
| ſhort, going only to 1000, they are unfit for this Buſineſs, with. do 


out many Cautions to be obſerved in the Uſe of them; which, 
in this place, to enumerate would be both tedious and trouble. WI: 
ſome to the Learner ; eſpecially when the Dimenſions conſiſt of WM” 
whole Feet and parts of Feet, or whale Tards and parts of Yard: WM 
and the like; but when they conſiſt of Integers or whole Num. 
bers only, and when the Product doth not exceed 1000, then the. the 
1 will exactly and eaſily perform the Mort, as in this Ex- as 
ample. by | ; . e , BA . g 1 


II. If Free- Stone Pavement ſbould contain 52 Foot in lergth, in 
and 16 Foot in breadth, bow many ſquare Feet are contained in ret 
that Pavement e © | PRE 1 


1 By the .ogarithms thus. . 6 


Tue Logarithm of 32 is MET 1,716003 
The Logarithm of 16 is 1,204 


Their Sum is 2.920123 


Which is the Logarithm of 832, and ſo many Square Feet is con- 
tage in that e ß 
But if the Pavement had been 32 Foot and; parts long, and 16 ! 

Foot and 7 parts broad, then you could not come to ſo near an Ex- beat 
actneſs by theſe ſhort Tables, becauſe the ſum of the two Log. Cor 
rithms cannot be their ſum, And indeed in the ſetting down of the WM" 5 
numbers of the Chara@eriſtick of the Logarithms ſhould: be varied; 

but this, with ſome other Cautions, in the uſe. of 'Logarithms, ar: Mr 

not convenient for this Place. Yer, for Example ſake, ſo is the man- 

ner of wotking by the Tl.. ans 


The Logarithm of 52,5 is 1720159 
The Logarithm of 16,7 is 1,2227166 


: . Their Sum is 2,942875 50 


IT The neareſt Number anſwering to this Logarithm in the Table E 
is 877, but that is ſomething too much, for the real Content of the WW fro: 
525, 5 Pavement is but 176 Foot and 75 parts of a in tl 
16,7 Foot, which is three quarters of a Foot, as. b7 wy 

— * the Arithmetical Work in the Margin doth ap- 
3073 pear; for 52, 5 being multiplied by 16,7 g&- will 

3159 veth in the Product 876, 75, Which is 876 5 
125 whole ſquare Feet, and 75 parts, or three quar- 

, ef 


And for this Reaſon, the Table being ſomething troubleſome to 
ſuch, who are not acquainted with the uſe of larger Tables of this 
Nature, I ſhall forbear to make farther Uſe of them in this kind, De 
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go all by the help of the Line of Numbers, which performeth all 
wanner of Menſurations of this Nature, very expeditiouſly and ex- 
zaly, as I have already made appear in my Treatiſe entituled, The 
Uſe of the line of Proportion made eaſy and ſhall ſhew ſome farther 
Uſes thereof in a ſecond Part to the ſame Book, now almoſt ready 
for the Preſs; and as the fir? Part hath found good acceptance in 

the World, ſo I doubt not but' the ſecond Part thereof will be 
as well received, for that it hall be furniſhed with variety 
of Examples continually in Uſe and Practice with (almoſt) all ma- 
ner of Artificers, eſpecially ſuch as any way relate to Building, or 
in buying or ſelling Materials thereunto belonging But now to 
return to our intended Bufineſs, e 


Ill. 4 Board being 1 Foot 25 parts broad, and 16 Foot and 3 parts 
(wobich is half a Foot) long, how many ſquare Feet are contain- 
ed therein ? — . | 


As 1, is to 1, 25 the breadth, 
So is 16, 5 the length, to 20, 62 the Content, 


| By the Line of Numbers. 


Extend the Compaſſes from 1, to 1, 23. The,ſame Extent will 
reach from 16, 5 to 20, 62 the Content, Or, if you extend the 
Compaſſes from 1, to 16, 5, the ſame extent will reach from 1, 25, 
to 20, 62, as before, | | 


IV, If a Plank be 3 Foot, and 62 parts broad and 23 Foot 75 parts. 
long, how many ſquare Feet doth it contain 


4 As1, is to 3, 62, the breadth, 
So zs 23, 75 the length, to 85, 97, the Content. 


By the Line of Numbers. 


Extend the Compaſſes from 1, to 3, 62. The ſame ſhall reach 
from 23, 75 to 85, 97, which is the quantity of Feet contained 
in that Plank, and is within 3 parts of àn hundredth 86 Foot, and 
may be fo called. nr, a RE 
r, if you extend the Compaſſes from 1, to 23, 75, the fame 


will reach from 3, 62, to 85, 97, as before. 
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* 5 


parts long, how many Foot is contained therein? 


Becauſe the Breadths at either end are unequal, you ſhall there. 


* 


fore add both Ends together, and take the half thereof for a nean 
breadth Thus 4, 50 and 3, 20 being added together, do make 75 


70, the half whereof is 3, 85, which 1s a mean breadth. Then, 
A .s 1, is to 3, 95, the mean breadth, __ 
Buy the Line of Numbers. 
In chis. Caſe, if you extend your Compaſſes from 1, to 3, 95 
the other Foot being placed in 27, 12 will reach beyond the Line. 
Wherefore (in ſuch Caſes) TOE . 


Extend the Compaſſes from 1, in the middle of the Lice vl 


3, 85 downwards, towards the beginning of the Line, then vil 
that ſame Extent reach from 27, 12 (downwards alſo) to 104, y, 
which is the Content of the Plank or Board, Y 


V J. Fa Pane of” Glaſs be 1 Foot 63 parts broad, and 2 For 8 
parts long, how many Foot are there, in that Pane 8 


{As x, in 0 ,. 
90 is 2, 8, to 4, 56, the Content. 


By the Line of Numbers. 


Extend the Compaſſes from 1, to 1, 63. The ſame extent vill 
reach from 2, 8 to 4, 56. Or extend the Compaſſes from 1, to 2,8 
the ſame will reach from 1, 63 to 4, 56 the Content, as before, 
which is 4 Foot and an half and three quarters of an Inch, in com- 
mon Meaſure. . 

If many Panes of Glaſs ſtanding in the ſame range, that is, ha- 
ving all one height; with a Line or String, take all the breadths 
together in one ſum, and take that ſum for the length, and 
the height for the breadth. And then work as in the Example 
following. | Eo To | 


{ 


— 


V. If a Board or Plank be 4 Foot and 50 parts broad at one end 
and 3 Foot 20 parts broad at the other end, and 27 Fo 12 


*. a % 


1 


reac 
and 


VII. 


Lib VII. MMATUTIK . - ” 
v I Several Panes'of Glaſs of different breadth, containing i in length 


21 Foot, 5 parts, 13 wk, 3 Foot 75 farts b. bow 1 
For 25 Glaſs m all 5. 


As 1, is to 3, 75; * common u lee 2 
80 is 21, 5 all the breadths together | 
_ To 80 62 the Content in F -. 


By the Line of Numbers. mr 


1 his Compaſſes from 1 to 3,75. The ſame extent will 
reach from 21; 3 to 80, 62 — Or, extend the Compaſſes from 1 to 
21, 5, the ſame will reach from 3, 75 to 80, 62 as before, which 


18 32 Foot, and ſomewhat above _ a OY ot, e fo many Foot 


are in all the Panes. FV 


VII. There is a Yard tn with. 1 being in length 57 


Foot and 5 parts, and in breadth. 26 aro 25 db _w” many 
Foot are in that ge th ; by) FM = _ 7. 
» As 1 is to 26, 25 parts, blanc Sr 206 
- $6 1s 75 * the length, to 1509, 37, the Contenty 


ITO \ IX 9 
By che Line et Numbers./ . et iv 


| Extend dhe Col aſſes from 1 in &* middle If the Lite Jown- 
wards, to 26, 25. he ſame Exten ill reach from 57, 5 down- - 
wards, to 1509, 37 the Content, which i is both 1509 Foot, and a- 
bout 5 Inches. 


IX. 4 Marble F 6 being 6 Foot 93 parts long, and 1 Foot 


36 parts broad, how many Foot therein? 


As 11s to 1, 36 the breadth, 
Si is 1 93 the length, to 9, 42 the quantity. 


By the Line of Numbers. 


Extend the Compaſſes from 1, to 1, 36. The ſame extent will 
reach from 6, 93 to 9, 42 the Content . ſo that there is 9 Foot 
and 5 Inches i in that Foot-pace. 


:T Lo theſe Exainples ſuffice for things meagre by the Foot 
ſquare, wherein, if the thing to be meaſured be broader at one 
End than at the other, obſerve the Direction given in the 3d 
Section of. this Chapter. And now I will proceed to Tard 
„ as to o things meaſured by the Tard Square, as Wain- 


Ps 3 7 


| ſeat, Plaiſtering, Painting, and other Hangings. But firſt (be. 

_cauſe it is cuſtomary for Men to ſell parts, or a certain num. 

ber of Feet of Board,) I will here ſhew you firſt, how by 
having the breadth of any Board or the like, given in Foot. 
meaſure, to find how much thereof in length will make 2 
Foot ſquare, for which take this Example. 

X. 4 Board or any other Superficies, being 72 parts of 4 Foot 
broad, how much thereof in length will make a ſquare Foot 2 
For the effecting hereof, the Proportion is, 

A s 7a Parts, the breadth in Foot-meaſure, = 

Is to 10, or 100, ſo is 1, in the middle of the Line, 

to 1, 39 the length of o much of that Board 
gas will make a ſquare Foot. 4 


By the Line of Numbers. 


Extend the Compaſſes from 72 Parts, the breadrh, ta 1, in the 
middle of the Line, the ſame Extent will reach upwards fron 
the ſame 1, to x Foot 39 parts, and ſo much in length will make: 
Foot ſquare of that Board.. -;;.;* *- -: i: * 'D 


And now becauſe this ay of Meaſuring is ſo cuſtomary, [ 
will here inſert a Table, by which, (having the breadth of 

of any Board, or other Superficies given in Inches) you may 
find how much in length thereof will make a ſquare Foot, 
and that from one Inch broad, to 36 Inches, or 3 Foot broad. 
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A Ret Jars © b f any Board, 
Plank, Pane of Glaſs, &c. well make a Foot 


LE the breadth thereof being given in Feet 


ud Inches From | aue Iuch 60 thres Foot broad... 
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, to 92: The ſame Extent will 
reach for 8, that is to 868 Yards, and 8 Foot. Or 
if by this manner of Working the Compaſſes, open to too large an 
Extent you may extend them from , to 8, 30 downwards, and 
| the Extent will reach from 92 downwards to 868, 8, as before. 
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J Having given theſe Examples in Tard mea furs, I will take the | 
like Courſe as I did in Foot- meaſure, namely to add a Table 
by which you may know how many Tards are contained in 
any piece of Work, having the length and breadth thereof gi- 

Ven in Feet, from 10 Foot broad to 30 Foot long. 
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he Work in ſquare Xards and odd © cet _ _ 


Tha Uſe of che Table. 1 YL, 


1 4 Gun a6 Fo long and 15 Foot broad, bow may dard | 


are contained * | 


Seek 15 in the head of the Table, i; you hall ind o over hs | 
laſt Column,).,and under it, juſt againſt 26, you ſhall find 43 Yards 


and 3 l oot, and ſo * Yards are contained i in that Citing, 
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of the Table, you ſhall find 22 Yards and 5 Foot, and fo many 


Yards doth the Room contain. 

If the Work, whoſe content you deſire to know, be too large 
for the Leng ths and Breadths in this Table, you may take the 
half or quarter thereof, and ſo double or quadruple tlie Num- 
Aber found in the Table accordingly. 
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CHAP. Il. 
of M eaſure by the Square. 


ALL manner of Tiling, Flooring, arid Roofing i is uſually meaſur'd 
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ing contains juſt 100 ſquare Feet. In this kind of eaſure 
ſee the Rod . 18 divided 1 into 10 F 90 and rherefore the 
Portion will be, e Be 


* 1, is to the m in Feet, 
80 is the breadth in Feet to the Content in Feet, 
2B ery Io CO a Square. 
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I. The Tiling on the Roof of the Houſe Chorhfidts being taten) th 
| breadth comains 26 Foot 50 parts, and the length of the Houf. 
32 Foot, 25 parts long, how many. Square of Tiling is there in 

this Roof © BOS. EE NE Ne, 
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So is 32, 25 the length, to 854 62, the Content. 


By the Line of Numbers. 


Extend the Compaſſes from 1, to 26, 50. The.fame Extent wil 
reach from 32, 25 to 854, 62; which is 8 54 Foot, and 62 hundred 
parts of a Foot, which we reje& as ſuperfluous'in-this Caſe; 8 
that the 354 foot is 8 Square, and the 54 foot. is half a Square 
and 4 foot over. So that in this Roof is contained 8 Square, 
Quarters, and 8 Foot. e DET fe NA je 
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II. 4 Barn, whoſe length is 123 Foot, andthe length of the Rif 
ters (both ſides being taken) 62 Foot, how many Square of Rf 
ing is there in this Barn? 0 


As 1. is to 62 foot (the breadth) 
So 1s 123 Foot (the length) 
To 7626, the Content in feet. 


By the Line of Numbers. 


Extend the Compaſſes from 1, to 62. The ſame extent will 
reach the ſame way from, 123, to 7626 foot, which is the Con- 
tent, that is 76 Square, and 6 foot, which is 1 foot above a quar: 
ter of a Square. So that the Roof contains 76 Square, 1 Quarter 
and 1 foot. ET. JJ Sy 
But becauſe it is ſomething troubleſome in very great Numbers 
to give the Eſtimate upon the Line to ſo many Places (as hereto- 
four) it will be better. to count the length and breadth of the 
Roof by Rods and parts of a Rod: So in this Example, the length 
of the Roof will be 12 Rod and three parts, and the breadth 6 
Rod and 2 parts: Then, 1 n 


As 1, is to 21 Rod 3 parts, | -_ 

80 B 6 Rod 3 en Ono :, 

To 76 Sq. 1 Quarter, and 1 foot. For, 9 
Extend the Compaſſes from 1, to 12 Rod 3 parts, the ſame will 
reach from 6 Rod 2 parts, to 76 Square and ſomewhat above 
Quarter; that is, 27 Rod and 9 foot. a 1 
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II. 4 Floor \being\ 279 Foot ( that' is, 27 Rod and 9 Foot 5 PEA 
and 132 Foot (pr 13 Ro ** Foot ) broad, * . Syware is 
| . in that Floor? | 


As I is to 27, 9 parts, 
So is 13, 2 parts, to 
368 Rod, any 28 parts. 


Extend the Compailes from t to 27 Rod 9 parts. The fame 
Extent will reach the ſame way from 13 Rod 2 parts, to 368 
Rod, and ſomething above a wuarter, for it will FN to 366 
Rod and 28 Parts. 
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any Work by the Sqrare, from 10 foot to 20 foot and 
an a 10 8 to 40 foot * mT, 
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| 12 Gz“ op 2805 615 946 276 60 
343 4% 744 8 424 745 195 _44]5_786 12.6 466 80 ter 
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| The Length of the Work in Feet. 
: lp — of the Work is 


35]3 Joß 8514 20 47 gols 250% Goſs 9516 306 6% of 

363 6olz 9604 32 4 495 7 6 12/6 486 84% 20 

373 70/4 24 44 925 1% 5515 9216 296 667" 27 40} bers 

383 Sog 1804 59{4 94/5 39s 7705 145 847 22/7 80 ou! 
68 74% 856 24% 63/7 2 74/0 


3913_golg 2914 
24 £3 "40/4 805 20/5 60.6 2 28 2 of. 
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"The Uſe of the Table. 


J V any piece of W wh be 13 Foct broad, and 32 Foot long, bow 
many Squares are there contained therein ? 


Look 13 in the top of the Table, and right againſt 32, in the 
irſt Column towards the left Hand, you ſhall find 4 Square * 
16 Foot, and ſo much is contained therein, 


Il, Fa piece of Work be 19 Foot one way, and 37 Foot the other 
ua, how many Squares are there contained therein t 


Look 19 at the top of the Table, and underneath it juſt a rainſ! 
z in the ſide, you ſhall find? Square and 3 Foot, an ſo — 
1 contained therein. 


seen eee ng 
„n 
of Meaſures by the Rod. 


Aving dealt with the Carpenter, Foyner, Maſon, Glafier. Pain- 

rer, _ & c. we now come to have to do with the Brick- 
V3 whoſe Meaſure differs from all the reſt, for they do mea- 
ſure by the Rod . each Rod containing 16 Foot and an 
half in 2 ſo rhat one of theſe Rods in length, and one in 
breadth, do make a Rod Sguare, which contains 272 and a quar- 
ter ſquare Feet. Now if you have a Rod of 16 Foot and a half, 
Uvided into 10 or 100 Parts, then your length and breadth being 
given in Rods, and parts of a Rod, you may by the Line of Num- 
bers work as if they were Feet, as before: But if you meaſure 
— length and breadth by Feet and parts of a F oot, then your 
roportion will be, 


As 272 and a quarter 19 to I, 
S0 1 is the ſuperficial meaſure of the Wall i in Feet, 
To the Content of the Wall in Rods. 


Example. 


drr a Wall u on the flat to contain 21 78 ſuperficial Feet : 
Then, the extent 1 the Compaſſes from 2724, downwards to 1, 


will reach from hr Vl 8, downwards to d. And fo many Rods are 
ntained 1 in Wie al. p 177 


7 
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I. If a Brick-Wall be 90 Foot 15 and 12 Fat high, bs may 
Rod of Brick-work is contained therein ? 


The Proportion i is, 


Ul 


1. As 1, is to 12 Foot the Height, 
So is 90 Foot the Length, » * o80 foot, the * in Feet 
hen, OY 
2, As 272 4 is to 1, 
So is 1089 foot, the Content in Feet, | 
To almoſt 4, the number of Rods contained! in that Wall. 


1. Extend the Compaſſes from 1, to 12 (the height of the Wall) 
The ſame Extent will reach the ſame way, from $0 oy length af 
the Wall) to 1080. oh 
| en, 


2, Extend the Compaſſes from 2724, downwards to 1. The ſame 
Extent will reach from 1080 downwards, to almoſt 4 Rod, and < 
much 1s contained i in that Wall. 


Il 


II. If a Wall or * de of a Houſe FE: 24 Foot long, bod 37 Foot bigh, 
how many __ of Work is contained in it &? 


1. As 1 1s to 24 foot the Length, 
So is 37 foot the Height, to 888 foot, the nt in feet 1 
2. As 2724, is to 1, 
So is 888, to 3 Rod and a Quarter. 
For, 

1. Extend the Compaſſes from 1, to 24. The fime Extent nil 

reach from 37, to 888, the Content i in feet. 
2. Extend the Compaſſes from 2724 downwards to 1. The fame 

. Extent will reach from 884, to 3, 25 parts, that is 3 Rod, and a 

Quarter, and ſo many Rod of Brick-work is contained in that 

Wall: And ſo let theſe two ſerve for Examples for the meaſuring 

- of Brick-work. 

Du beſides this way of meaſuring of their Brickwork by the Rod, 
there is another thing to be conſidered, viz, the Thicknels of 
the Wall, for all Walls of the ſame leng th and height do not 
contain the ſame quantity of Rods, for the thicker che Wallis 
the more Rods will be contained therein, their Standard for 
thickneſs being one Brick and a half; ſo that if a Wall be thick- 
er than one Brick and half, a Square Rod upon the Superficies 
of the Wall will contain above a Rod, and a Rod upon the Super. 


cies of a Wall that is lefs than a Brick and a half thick, will 
HOLT conti rl 


fre 


IV 


* . 


1 


1 
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tain leſs than a Rod when it is reduced to the thickneſs of one 
Brick and half, as al! Walls * what thickneſs ſoever) muſt 

be; ſo that every Rod upon the Superficies of a Wall that is 3 
Bricks thick, will contain 2 Rod, becauſe 3 Bricks is twice 
as thick as a Brick and half. And now the manner how to 
reduce any Wall of what thickneſs ſoever I ſhall now come to 
thew, and this is the proportion, 
As 3, Is tothe number of half Bricks that any Wall is in thickneſs, 
$0 is the number af Feet contained on the ſuperficies. of that Wall, 
To the number af Rods, contained in the Wall; it being reduced 
to one Brick and half thick. 


Ill Suppoſe a Wall of 4 Brinks thick, ſhould contain upon the Su- 
perficies thereof, 762 Foot, and you would know how many it 
would contuin, if it were reduced to a Brick and half, ſay, 


4 As 3 is to 8, the number of Half. Bricks 5 
So is 762, the ſuperficial Feet on the out- ſide of the Wall, 
To 2032, the number of Feet; it being reduced 


to the thickneſs of a Brick and half, 
wh By the Line of Numbers. 
Extend the Compaſſes from 3 to 8. The ſame Extent will reach 


from 762, to 2032, the Quantity of Feet contain'd in the Wall 
when. it is reduced to the Thickneſs of one Brick and half. 


IV. if a Wall of 8 Bricks thick ſhould contain upan the Superfictes 


thereof 75 Foot, hom many Foot would it cantain when reduced 
to one Brick and half thick? Say, * | | 


As 3, is to 16, the half Bricks in thickneſs, _ 
do is 75, the Content on the Superficies of the Wall, 
To goo. foot: And ſo many foot will it contain 
when reduced to Brick and half. 


And thus have you the manner of meaſijring'of Brick-work, . 


and alſo the way of reducing it from any thickneſs to the 
ſtandard thickneſs of one Brick and half, and now, as to the 
reſt, I will give you a Table by which you may know how 
many feet and inches in length will make a Rod of Brick- work 
at any height, from 1 foot high to 30 foot high. 


| 
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The Uſe of the Table. 


eight of the Wall in Fe 


The 


make a Ro 
| of any Brick-wall, 
from a Foot high 
to 30 Foot high. 


Feet, Feet Inch, 


The Length of a Square Rod in Feet and Inches. 


quare 


— 


3 
1 
9 
O 
3 
4 
1 
O 
3 
2 
4 
8 
1 
5 
2 
q 


— 


— 


O 
O 
4 
8 
0 
4 
O 
3 
1 
6 
1 
9 
3 
i 


A Table ſhewing bon I. If a Brick-wall be 5 Foot big b, how much 
much in length will 


thereof in Length muſt go to make a Rod 
Square ? . 


Look in the firſt Column of the Table for 
7 Foot, which is the height of the Wall, and 
right againſt 7 Foot you ſhall find 38 Foot 
and 1 Inch, and ſo much in Length will 
make a Rod. | 


Again, If a Wall be 26 Foot bigh, bow much 


in length will make a ſquare Rod? 


Seek 26 in the firſt Column, and right 3. 
gainſt it in the ſecond Column you ſhall find 


Io Foot 6 Inches, and ſo much in length 
will make a ſquare Rod. 1 


And here Note, that this Table ſuppoſes 
the Wall to be Brick and half thick; if 
it be thicker or thinner it muſt be re- 
duced as is before taught. 
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1 , 
of Solid Meaſure, and particularly of the Men- 
Ms ſur ation of Stone, Timber, Sc. 


Inber and Stone are moſt commonly meaſured by the Foot 
4 Solid, that is to ſay, 12 Inches in Length, and 12 Inches in 
Depth, and 12 Inches in Thickneſs, make a Foot Solid; ſo that a 
Foot of Solid Stone or Timber, contains 1728 ſolid inches; for 12 
inches in length,and 12 inches in breadth, being multiplied together, 
produce 144 ſquare inches, which is a foot of Board, and 12 times 
144 produce 1728, which is a ſolid foot of Timber or Stone, 

Now for the menſuration of theſe pw we there is no Inſtrument 
comparable to the Line of Numbers, both for ſpeed and exactneſs: 
So that meaſuring the length, breadth and depth of any piece of 
Stone and Timber by a Foot Rule divided into 100 Parts, the Con- 
tent or Quantity may be obtained by the Precepts following ; of 
which I ſhall treat "Y 9 CO 


I. Of ſquared Timber br Stone. 


By ſquared Timber or Stone, I mean ſuch whoſe Sides are ſtrait 
ind parallel. As, + 8 8 


I. If Stone or piece of Timber, be 1 Foot 16 Parts broad, and 
3 Foot 25 parts deep, and 16 Foot 30 parts long, how many ſo- | 
lid Foot of Timber is there in that Piece? W 


| 5 £ The Proportion is, 8 


I. As 1, is to 1, 16, Parts the breadth, 
So is 2, 25 Parts the depth, to 2 Foot 61 Parts, the 
ſuperficial Content of the end of the Piece. Then 
2, As 1, is to 2, 61 Parts, the Content at the end of the Piece, 


So is 16, 50 Parts, the length of the Piece, to 43, 06 Party, 
II be Content of the Piece in ſolid Feet. 


+ * By the Line of Numben. WE 
10 Extend the Compaſſes from 1, to 1, 16 the breadth: The 
ſame Extent will reach from 2, a; the depth, to 2 Foot 61 Parts, 
the Quantity of the Piece ar the end. 


„„ IHE: . Extend 


4 1 0 . 
4 
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2. Extend the Compaſſes from 1 to 2, 61, the ſame Extent will 
reach from 16, 50 the length of the Piece, to 43, 06 the Content 
of the Piece, which is 43 foot, and o6 hundred parts of a foot, 
- which parts are not to be regarded. 


II. Va piece of Timber or Stone, be 0,75 Parts broad, and 1, 3; 
parts deep, and 20 Foot long, how much is therein contained? 


ß / LO LE 
So is 1, 55 parts, to 1, 16 parts the content at the end. 
2. As 1, is to 1, 16 parts, the Content at the end, 
So is 20 foot the length, to 23, 25 Parts, the ſolid Content, 


By the Line of Number, 988 


Extend the Compaſſes from 1, to o, 75 downwards, (becauſe 
©, 75 parts is leſs than one foot). The ſame Extent will reach 
from 1, 55 (downwards alſo) to 1, 16, which is the Content of. 
the endjot the Fiecc. - Shen: 7-7. 5, 

2. Extend the Compaſſes from 1, to 1, 16. The ſame Extert 
will reach from 20, the length, to 23 foot, 25 parts, the ſolid Con. 
tent of the Piece, which is 23 foot and one quarter of a foot. 


III. Ler a Piece be o, 25 parts broad, and o, 62 parts deep, and 3 
Foot long, how many Foot ſolid is containe 75 erein? 


1. As 1, is to 0,25 parts, 
So is o, 62 parts, to 155 parts. 
| 2. As 1 is to 155 parts, OY 
So is 32 the length, to 4, 96 parts the ſolid content. 


pic 


By the Line of Numbers. 
I. Extend the Compaſſes (downwards) from 1, to o, 25 parts 
The ſame Extent will reach (downwards alſo) from o, 62 parts, to 
„%%% „ 
3 Extend the Compaſſes from 1, to o, 155 parts, the ſame 
will reach from 32 foot, the length, to 4 foot 96 parts, which 18 
almoſt 5 foot, and may be ſo called. And thus much for ſquared 
Stone or Timber. , gn oy oF po es 


J But before I proceed I muſt needs detect one grand and too 
common an Error; for moſt Artificers, when they meet with 
ſquared Timber whoſe breadth and depth are unequal; 5: 


ulu- 


ill 
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uſually add the breadth and depth together, ad take the Half 
for a mean Square, and ſo proceed. This indeed, tho' it be 
always an Error, yet it is not ſo great when the difference of 
the breadth and depth is not much; but if the Difference be 
great, the Error is very obnoxious either to Buyer or Seller. 

[ will inſtance 1 in one Example? | 


IV. Let a . of Timber * 2 Foot 2s 4 parte ue an; * Foot 


30 parts deep, and 26 Tout TI how many Foot are contained 


Firſt for the true Way. 


1. As 1, is to 2, 24 parts the ab 
80 is I, 30 parts the depth, to 2, 92 parts, the Content at the End, 
+... d. AS.1, 800-208 
So is 26 the length, to 56, o, the Content, which i is 

ny 56 Foot, and about an Inch. 


; „Now for the cuſtomary falls Way 
The breadth of the Piece I 2, 24 


The depth thereof 1 is | 0 
% Their Sas 3335 3, 54 


The half Sum i 1 


And chis 1, 75 Parts rey take for a true Square, Which is egre- 

zioully falſe; For, now come to the Line of Numbers, and ſay, 

1. As 1, is to 1, 77 parts, fo is 1, 77 parts to 3, 13 parts. 

2. ABI is to 2 13 parts, ſo is 26 the Length, to 81, 45 parts, that 
is, to 81 foot and almoſt half a foot; whereas, by the true 
Wa „it contains but 56 foot, and o) parts. The difference 

in this Piece being 25 foot, and above one third part of a foot, 

which is above half a Load of Timber; and Timber being at 
J0 5. or 3 l. per Load, here is 25 or 30 5. loſt by the Buyer, 
and gained by the Seller ; a conſiderable Fallacy, to buy One 


my Toad and pay for above a Load and à half. But if People 


will be deceiv'd, let them be deceiv'd. And thus I ſhall 
_ conclude with ſquared Timber, equal at both Ends: Only I 
will firſt give you a Table ſhewing how much in length will 
- make pl lid Foot of Timber, the ſide of the Square at the end 
thereof being given in Feet and Inches, from I Inch ſquare to 
3 F ot, or 36. Inches the n 


. ; *** 
+ 


- Table 


«a 
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A Table ſbewing how much in length will make 


= — — — 
— — — — 


"il a Solid Foot of ſquared Timber, the fide of the 
Ut Square at the end thereof being known. - 
4} | TT 1 Oe ; | a 
— jt oy} 18 5 
11 r InchſF In. 10 p. F. Inch F. In. Iop. F. InchF. In. 105. 
O 0 [ os. 8 ob ac 
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= wor: 3 | 3 & mio 3 J E ich = © 5 (th 
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The Uſe of the T ABLE. 


If your Timber or Stone have all the ſides equal at the end, then 
find the length of one of them in this Table I againſt that Nun- 
ber you ſhall have the length of a Foot. Thus, if the fide of the 
Square be 1 foot 10 inches, look this Number in the Table, and 
right againſt it you ſhall find 3 inches and 5 tenth parts of an inch, 
Which is half an inch; which ſhews that 3 inches and an half in 
length, will make a Foot Solid of that piece of Timber. 
ut if the ſides of the Square at the end of the Piece be unequal, 
that is to ſay one longer than another, you' may find the true 
Square by help of your Line of Numbers thus, Divide the Diſtance 
upon the Line between the two unequal Sides, into two equal 
Parts, and the Compaſſes ſhall reſt upon the true Square, and with 
that Number yon muſt enter the Table. 


CHAP. 
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0 _ 
Of un- equal fided (but ſquared) Timber or. 


L Stone. | 


— 


T FHoſe pieces of Timber or Stone, whoſe ſides are neither e- 
qual nor parallel (only the two ends are ſuppos'd parallel,) I 
call unequal ſided ſquared Stone or Timber, which is bigger at one 
end tham at the other, and in this form do moſt Timber- Trees grow, 
and being fell'd, are ſo, hewn, and brought to Square. 0 
The uſual way to meaſure ſuch Timber is to take a Square a- 
bout the middle of the Piece, and not at either end, and this mid- 
dle they take for a mean Square, and work with it as if the Piece 
would bear the Square throughout; but in this there is a great 
Error, for the Content of the Piece thus found, will be ever leſs 
than the Truth, as the former Error made the Piece more. 
hut to paſs by this (too cuſtomary way) Ewilt here deliver the 
Geometrical true way, which is. demonſtrable. ' And that is this. 


I, Find the Content of the Pizce at both Ends, and multiply the one 
Area or Content by the other. 2. Out of this Product of the 
two Area's extract the Square Noot. 3. Add this Robt, andthe 
two Areas of the two Baſes all thre? into one Sum. 4. Multiply 
this Sum by one third part of the length of the Piece, and that 

Product ſhall give you the Content thereof in ſolid Feet, 


Eximples, || 


L There is à piece of Timber, whoſe breadth at the greater end is 
1 Foot and 73 parts, and its depth 1, 3% The breadth at the 
little end is 1, 2 Parts, and the depth o, 91 Parts. And the length 
thereof is 12 Foot, 60 parts how many Solid Feet are contained 
in this Five? © * $57 os | 


By the Line of Numbers. 


1. As 1 is to 8 32 parts, the depth, 5 the greater 


So is 1, 75 parts, the breadth, 5 * 
To 2, 1 pared, the Content, or 4res Fend uf the Piece 
G 1 
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2. As 1, is to o, 91 parts, the depth, 

So is 1, 20 parts, the breadth, . 
To 1, og parts, the Area or Content 

3. As 1, is to 2, 31 parts, the Area of the greater end, 

So is 1, og parts, the Area of the leſſer end, : 
Jo q, 522 the Product of the two Areas. 


Of the leſſer eng 
of the Piece. 


i 


4. To find the ſquare Root of this Number, you muſt divide 
the ſpace between 2, 522 the Product, and 1, upon your, Line of 
Numbers, and the Compaſs's point will reſt upon 1, 588. 


PR Add this Root 1, 588, and 


The Product of the 4 29? Stwo Ends together; 


+ 


The Sum is, 4, 99. Then fay, 


5. As 1, is to 4, 2 parts, the bird part of the ages of the Pint, 
So 18-4, 99 parts, the Sum before found, | 
To 20, 95 parts, the ſolid Content of the Piece, 


Ihe Operation. 


1. Extend the Compaſſes from 1, to 1, 32. The fame will reach 
from 1, 75 to 2, 31, the Area of the greater End. 

2. Extend the Compaſſes from 1, downwards to o, 91, the ſame 
will reach downwards from 1, 20 to 1, 09, the Area of the ler 
= | 4 ae PR 

3. Extend the Compaſſes from 1, to 2, 31, the greater frea. 
The ſame Extent will reach from 1, 09, the leſſer Area, to 2, 522. 

4. Divide the Diſtance between 1, and 2, 522 upon the Line, 
into two equal parts, and the Compaſs's point will reſt upon 1,588, 
the ſquare Root; which added to . 


8 9 of 8 „„ Ty. | | 
The two Produfls ? "IT 5 


— | 4 


The Sum will be 4, 99 
Extend the Compaſſes from 1, to 4, 20 parts, the third part ye 


of the length of the Piece. The ſame Extent ſhall reach from 4, 99 
the Sum, to 20, 95 the Content of the Piece. So that this Piece of 


Timber contains 20 Foot 3 quarters, and 20 hundred parts of 2 
Foot. en Sm 
' 


| 1 # 
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Hl. 17. 4 piece 1 tapering Huber bene exitth Kart at hb end, 
the fide of the greater ud being I Foot 55 parts, and the fo 1e 
of” the leſſer End o, 5 parts, and the wy: 30 Foot, how many 
ſ61id Foot in that piece of” Timber pes; | 


15 this Example 1 will only ſer down th Proportion and leave 
the dats to the Reader, 3 | 
de 


24 


| As 1, is to 0, 4 barts, | 
So is 0, 5 patts, to ©, 25 parts, the Area of the er End. 
Re A8. t, is te „ bar, 
80 18 15 5 55 1 » he E the Area of the greater End. 
Od . % ts oN 25 parks, : | | 
Soi is 2, 25"t 3625 Pafte. e 


44 75 Bhs: half Diſtance bogey Re ab 1, is 1755 the Gute 
2.25] Root of 5625, which added to the Area of the two 
: 25 Ends, .S. To 2, 23 and 10 25 make 3, 25, as in the 
5 = Margin, Then 
3. 25 F 
4. As 1, is to 358. the Sum Kore und 
855 is 10, one third part fithe Lengtb, 
bo 32, 50, the falid Content f the Piece; 


h e is, 32 Pap 17 an alf. 

ne And To let cheſs. Examples ſuffice in the meaſuririg tapering 
27 5 eee, nn 7 

4. ; 

2 EEG ee 8d erer g 
K, | 
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lite mexſuration of round Timber. 


* 


8 we are re grand cuſtomary Errors continually committed in 
the menſuration of urequal- ſided and in tapering Timber, ſo 
there is one alſo in the meaſuring of round Timber, which tran- 


* ſcendeth them all; and that is this: In Timber-Trees they uſual- 
af ly girt the Tree 1. the middle of the Trunk thereof, with a 
In Line, and take one fourth Part of that Girt for the fide of a Square, 
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and with this they find the Content of the Tree, as if it were a 
Square, whoſe ſide is equal to a fourth part of that Girt; but this 
i * egregioully falſe, for it always gives the Content of the Tree to be 
= | near, 
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near, and moſt commonly above one fifth part leſs than the true Con. 
tent. But for the maintaining of this ill Cuſtom they plead, 
The Overplus Meaſure may well be allow'd, becauſe the Chiz, 
cut off, are of little Value, and will not near countervail the La. 
bour of bringing the Timber to a Square, to which Form it muſt 
be brought bt for Vie 8 
Jo this I anſwer, that altho' the Chips in ſmall Timber-ſtick 
be but of ſmall Value, yet in great Trees there be large Sabo, and ſo 
the Labour of hewing is not loſt and only the Chips allowed; but 
notwithſtanding I do not ſay, that Timber ſtanding ought to be 
meaſured falſely, but truly, and if any allowance be to be made, 
let it be in the Price, and not in the Prout x and as the Ouay- 
tity will be one fifth part more than in reality it is, ſo a fifth part 
might rather be abated in the Price, Beſides this, if Timber be 
thus meaſured and bought when it is round, I fay, that a Tree, 
when it is hewed, and brought to ſuch a Square as Timber is uſu. 
ally brought to, and meafured as it then is hewed; that Timber. . 
ei g then hold out more Meaſure than when it was bought 
round. | YE Eg BET WY» 76 ET 3 
Divers other Errors in the menſuration ef ſolid Bodies have 
crept in for lack of Art, and the Ignorant being poſſeſſed thereof 
do plead Preſcription and Cuſtom, whereas Cuſtom cannot eſtabliſh 
a Law upon a bad Foundation and falfe Ground, neither can Er- 
ror prevail againſt Truth, nor Ignorance convince Reaſon ſup- 
ported by Art upon Demonſtration : But leaving theſe and then 
(who are wedded) to their ill Cuſtoms, I will proceed to ſhew the 
true and exact way of meaſuring of round Timber. 
As in ſquared Timber the Ends thereof were either aquat.or in- 
equal, that is, greater at one End than at the other, and ſo were 
parts of Pyramids: So in round Timber either the Circles at both 
Ends of the Piece are either equal, and ſo'#te Gylindeys, or elſe arc 
unequal, and ſo are defeFed Cones. And how to meaſure either of 
of them I ſhall now ſhew, beginning with 
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CHAP. VII 
of Round Timber whoſe Ends are Equal 


BEfore Round Timber can be meaſured, the . or Content of 
the Circle or Circles at the Ends thereof muſt firſt be found; 


' Wherefore, before I come to meaſure Round Timber I muſt add 
theſe neceſſary Problems concerning the Comm 


| I The Circunſerenc of a Circle being given, Zo find the longed of 


the Diameter, 


Let the Circumfetence be 3 foot 25 parts, and let the Diameter 
be required. 
As 22, is to 7, 
So is the Circumference 3, 25 
To 1, 03 parts, the length of the Diauieter. 


By the Line of Numbers. 


Extend the C ompaſſes from 22 downwards, to 7. The ſame 
Extent will reach from 3, 25 parts downwards, to , o3 the length 
of the Diameter. 


II. The 3 being given, to find the Circumference, let the 


Diameter be 2, 50 parts and the Ci reumforence required. 


As 7, is to 22, 
Yol is 2, 50 the M to 7, 85 parts the Circumference. 


By the Line of Numbers. 


Extend the Compaſſes from 7, to 22, the ſame will reach from 
2, 30 parts, to 7, 85 parts for the C eee. 


˖ 


| III. Tbe Diameter of a Circle being 4 to find the Area oþ B. 


Content thereof. 
Let the Diameter of a Circle be 2,5 parts, and let it be requir 9 
to find the Area. „„ | 
As 28, is to 22, I „ 
So is 6, 25 (which is the Square of the Diameter) 
1 o 4, 91, the Area of the Circle. 
By the Line of Numbers. 


1. Take in your Compaſſes the Diſtance from 1, to the 2, 5 
parts, the Diameter given, and turn the Compaſſes about upon that 


oint, ſo ſhall the other Point fall upon 6, 25 parts, which is the 


Square of the Diameter 2, 5. 


2. Extend the Compaſſes from 28 downwards to 22. The ſame 
Extent will reach from 6, 25 the Square, to 4, 91 parts, the Ates 


or Content of the Circle, 
IV. The Circumference of a Circle being given, to find the Area 


Let the Circumference of the given Circle be 7 85 parts, atd 
let the Area be required. 1 
4 «s˖ 88, is to 7, Bs 
So is 61, 62 parts (the Square of the Circumference) 
To 4, 91 parts, the Area, as before, 


By the Line of Numbers. 


1. Take the Diſtance from 1 (downwards) to 7, 85, the Cir- 
cumference given, and upon that Point turn the Compaſſes down- 
wards, ſo will the Compaſs Point reſt upon 61, 62 parts 

2. Extend the Compaſſes from 88, downwards to 7, the ſame 
will reach from 61, 62 parts the Square of the Circumference) to 
4, 91 Parts, the Area or Content of the Circle, a, 
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Lib. VII. Of MxasUrRING 31 
But now, before 1 ſbew how to meaſure tapering Timber, I will, Car 
in the re before) give you a Table by which, having the Girt of 
any Timber-Tree in Inches, you may know how much in Length 
thereof will make a Solid Fot. 
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The Uſe of the Table. 


Find the Girt or Compaſs of the Tree in Inches in the Column 
of Inches, and right againſt it you ſhall find how many Inches and 
tcth parts of Inches will go to make a Foot Solids 1 
Example. If a Tree be 57 Inches about, look for 57 Inches in 
the Column of Inches, and againſt it you ſhall find 6 Inches and 7 
1th parts of an Inch, which is almolt three _ of an Inch, 
and fo much in Length will make a Foot Solid. TE: 
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The fame will reach from 15 (tlie length of the Piece) to 73 foot 


Will reach from 4, 91, to 11, 14, which is the Product of the Areas 


=I- CHAP © — - __ 
Of Round Timber whoſe Ends are unequal. i « 


I. A round Piece of Timber, whoſe Girt or Circumference is 7 Fut 
85 Parts, and 15 Foot Long, how many Solid Foot is theriy 
contained. | 3 = 

Y the laſt Problem before-going, you found the Area of: 

49 Circle, whoſe Circumference was (as this is) 7, 85 parts, to be 

4, 91, that is 4 Foot 91 parts of a Foot. Now the length of the 

„„ c GS. 

As 1, is to 4, 91 (the Area at the end) 
So is 15 the length, to 73, 65 parts the Solid Content, 
| = By the Line of Numbers. : 
Extend the Compaſſes from 1, to 4, 91, the Area at the End. 


65 parts, which is half a foot, and 15 hundred parts of a foot, 


II. A piece of round tapering Timber, the Circumference (or Gin) 
at the greater end is 7,85 parts, as in the laſt, and the Girt at 
the leſſer end 5, 3, and the Piece is 18 foot long, how many Solid 
Feet is contained in this Piece? Wn ; Do, 


1. By the 4th before going, find the Area at either End, ſo ſhall 
you find the Area of the greater End to be 4, 91, and of the lel· 
MTS ( THR to 

1. As 1, is to 2, 27 parts, the Area of the leſſer End, 
So is 4, 91 parts, the Area of the greater End, 
To 11, 14 parts, the Product of the two Areas. 


1. Extend the Compaſſes from 1, to 2, 27. The ſame Extent 


f 


55 


of the two End. 8 „ En 
2. Divide theſpace between 1, and 11, 14 upon the Line, into two WF 

5 0 a | 8 2 5 AH, BS. h by 

equal parts, and the Compaſſes will fall upon 3, 40, which is the BF. My 


Square Root of the Product of the two Areas: Add | 2, 27 | 5 
this Root and the Area of the two Ends, all three into | 3, 40 Fs 


one Sum as is done in the Margin, which Sum will [ 491 WM 


be 10, 58, and then, | 10, 58 1 
A s 1, is to 6 (which is one third part of the Length) 7 


So is 10, 58 parts, to 63, 84, the Solid Content. 
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| Therefore 


ec herein, a8 to ſhew the manner how 
Ry and'Fruſtums of either of 


8 alſo of Regular Bodies, 
2 3 but this Book 


hk 


o 


yy 


inferred Guß 22 are 5 | in it % "lot CP. 


5 N J CR 
5 


wx 


e Problem | is to be 
e Line of Numbers u 


9 * . 
„„ 
8 1 9 N . " : a WA x = 


. F 
q 
d * 
ff >. FO 12 
| . 
\ oC a 
7 * 


vl 16 


I» 6. 
tf or 
"x 


22 5 
n e 


. 


to 1 4775 Ss 


is an o Vabs, 
625 is ; the N 
t of the 9 


i 7 8 
2 


Fe SY | 1 
7 \ 
. 


— —— 


* 


x | 
me 83 

2 SY "2 
* 3.3) 4 of 


— — 


34 Of MEIsUIIN G. Lib. VII. 
e Take another Example. 50 e 
If a Board that is 12 Inches broad doth require 12 Inches in length | 
to make a Foot Square, how much in length will make a Square- | 
Foot when the Board is 1 Foot and 3 Inches broad? 


Set the Numbers thus: . 


broad long broad Ef 
If 12 In. require 12 In. what ſhall 15 In. require: 
24 30 N 
1 | r ( rh or 95. 
WF 4 


This Queſtion is reſolved by reciprocal Proportion, or the backer 
Rule of Three, which is eaſily diſcover d; for 15 Inches being more 
than 12, it muſt needs require leſs length than 12 Inches to make a 
Foot; wherefore multiply the firſt and ſecond Terms together, via 
12 by 12, they produce 144, which divide by 15 the breadth given 
(the third Number in the Proportion) the Quotient will be 9 and , 
or 3 of an Inch; fo that 9 Inches and 4 will make a Foot Square. 


In like manner, F @ Board or Pane of Glaſt, or the like, be 18 
Inches broad, then 8 in length will make a Foot, as appears by 
the Work following. ; 


If 12 require 12, what 18) 8 


12 

224 | 
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Now you are to take Notice, That all the E xamples in this Book, 
ſuppoſe the Foot or Tard to be divided into 10 or 100 Parts, which is 


. called Decimal Diviſion; fo all the Proportions are laid down in 


| Decimal Numbers, and muſt be wrought by Decimal Arithmetich, 
concerning which there is ample Satisfaction to be had in my Boot 
FI _ = Vulgar, Decimal, and Inſtrumental AR ! pf H. 


The COMPLEAT. 


SURVEYOR. 
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The Eighth Bc 00 * 


The AR GUMEN 7. 


— OR farther Tluftration of the Table 
„/ Sines and Tangents in the Third 
“Book, and alſo of the proportional 
Lines upon the Index of your Table 
mention d in the Second Book, 1 
have in this Eighth Book applied them to the | 
making of Su a-Dials, as a thing I conceive both 
uſeful and neceſſary, as well for a Surveyor, as 
tber Perſons, who" may have occaſion for the 
ſame. But I intend not here to make an entire 
Treatiſe of the whale Art of D1aLLING, 
Gaving _ done that e Both Arithme- 
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4 ag oh Int " | 
a particular Treatiſe lately. publiſhed) bu; | 
to. ſhew you the Uſe of the Fen 10 Tables 
and Lines in the Calculation of the Requilites A 
and Hour-Diſtances for all manner of Horizon. | 
tal and upright Dials, whether direct c or deci. 
ning, and that in any Latitude or Part of 'the | 
World. hich upright and Horizontaf Dial, 
of all others, are the moſt uſeful and neceſſary, 
they ſerving not only for the making of ſome one © 
Jingle Dial, but to adorn and furniſh divers Re. | 
gular or Polyhedronick Bodies cut in Mond ur 
Stone, which the Precepts in this following l Book | 
Lill be a ſufficient Tutor to direct unto: omitting © 
to ſay any thing concerning: Reclining "4 Incl. 
ning Dials, which do decline, and! that for the 
| Reaſon before given. To this Book F have adde 
alſo (for the Satisfaion of ſuch as delight 6 
in ') ſeveral other Ways, Rules and Tables, 
pre Hour of the Night by the. Mo 20] 
Stars, as. well as by the . in the Day-time: 0 
Aud with theſe, and 7 ſome other things of the lite 
rt ck 7 do conclude ie ic High Took,” 5 
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— EFORE I come to ſhew how the Hour-Lines arc 
5 to be deſcribed upon any Dial-Plain, it will be 

of requiſite to know firſt, how ſuch Plain, upon 
which you intend to deſcribe or draw a Dial, is 
ſituate in reſpet of the four Cardinal Points of 
che. Morte {or rather of your particular Horizon) 
thats che Dial-Plajn, do directly behold 

either the Eaſt Ma, Nor or South Points, ar ar Hot; for if they do 
behold either f the 8 Paints, they are called direct Eaſt, 


Weſt, North 2 5 _ ri — behald any of theſe 
Points directly, tlley are then ſaid 0 gecli PSs a Dial-Plain lying 


between the * ah d Points aud dhe Eaſt, is | fa to be a . 


Plain declining Eaſtward, ſo nlgny Dggrecs as the Plain leariet from the 
Eaſt or Wet. Alfo a Dial-Plain lying between the . — Points 


and the Weſt, is a to be a — Plain aud Welt- 


ward, ſo many Degtees as the Plain deviates from the Welt or Eaſt. 
We find the true Situation of any Plain, there are ſeveral ways. 


& is in the Box of your Plain Table. For if you apply the ſide of 
K your 


oft taſy and common way is by the magnetical Needle, ſuch 
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75 your 1 to the. Dial-Plain, holding, it level; OY N cedle will flee 


you ho many. Degrees: the Plain deviates or declines from the tre 
North, South, Eaſt or Weſt Points. This is ſo po, that an Exam. 
| ple to be given thereof were needleſs : and belides, the way itſelf 
is uncertain, in regard the Needle hath ſome Variation, and ſo points 
not at all t times to the true North Point; and therefore is not to be 
uſed bim in cafe. of Neceſſity, when 2 cannot have the Benefit of 
th Sluts ſhining.: ©. ©. 

The beſt and moſt abſolute way to attain 8 Declination there. 
fore is by the Sun; for by finding of the Sun's Agimuth at any time, 
the Declination of any Wall may be attained. And therefore I ſhall 
firſt ſhew you how to find the Sun's Agimuth at any time when the 
Sun ſhineth, and that two ſeveral ways: vis. one Geometrically, 
by help of your Line of Chords; : the other Arithmetically, by help 4 
the Fable of Sines. And beeguſe the. Sun's Declination is requiſtte 
* 2 nown before 74 can co e the Azimuth, I have here added 

le ſhewing the 8 un's Deeſination for every Day in. the Year; 
and following the ſame, another Table ſhewing the 3 of all the 
principal Cities and Towns in England, Scotland and Ireland, alpha 
betically diſpoſed ſo that when you are required to make a Dial in 
any of cheſe Kingdoms, you need not be to ſeek for the Latitude 
of your Place whereſoever you be. 
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* 

AVING the Tale of your Place, and the perl 4 * 

the Sun, and the Sun's Altitude given, you may find the 
Suns Azimuth, So the Latitude of the Place being 51 deg. 30 min. 
the Declination of the Sun 17 deg. 56 min. North, and the Sun's 
Altitude 3 5 deg. the Azimuth may be found Gcomerrically as fol- 
loweth. | 
Firſt, Deſcribe with 60 deg. of your Line of Chords the Semi- 
circle A D C, and upon B, the Centre, erect the Perpendicular B D. 

Secondly, Take 51 deg, 30 min. the Latitude of the Place, out of 
your Line of Chords, ſet it from D to E, and draw the Line E B, re- 
preſenting the Equinoctial Circle. 

Thirdly, Out of your Line of Chords take 1 2-deg. 56 min. the 

Sun's Declination, and becauſe it is Northward, ſet that Diſtance up- 
wards from E to F, (but if the Declination had been Southward, .you 
muſt have ſet it downwards from E to R) and draw the Line F G 
parallel to B E, which repreſents the Sun's Parallel for that time. 

Fourthly, From your Line of Chords take 3 5 deg. the Sun's Alti- 
tude, and ſet it from A to H, and from C to L. and draw the Line 
HK L for the Line of the Sun's Altitude. 

Fifthly, Take in your Compaſſes the Length of the Line K L, or 
K H, and with that Diſtance upon the Centre B deſcribe the Semi- 
circle MP N. 

 Sixthly, Upon the Point O (which i is where the Parallel of Decli- 
nation and the Parallel of the Sun's Declination interſect each other) 
erect the Perpendicular OP. 

Seventhly, Lay a Ruler from B to P, and it will cut the Circle in 
Q, and draw the Line PQ. .. 
| Laſtly, Take the Diſtance from C to Q and meaſuring i it upon your 

Line of Chords, you ſhall find it to contain 74 deg. and ſo much is 
the Sun's Azimmurh or his Diſtance from the South _ of the Meridian 
x the 5 of 9 
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To 2 the Sun ꝙ Azimuth Arithmeticaly | 
— the Table of Sines. 
8 E . Latitude, Declination and Altitude, be as before, Viz, a 
1 . | WE: 
Latitude 51 30% 8 
Declination 17 56 Complement $7: 04 
Altitude 35 O09 5 55 0 
| 8 Their Sum Su 165 34 7 
. alf Sum-— 32 7 8 
The Difference berween the half Sum" 15 TR a 
and the Complement of the Suns 10 43 : o 
Declin ation 97 5 "op 
Firft, You muſt add the Complement of the Latitude, the Com le 0 
ment of the Declination, and the Complement of the Sun's Anne th 
all three into one Sum, and they make 165 deg. 34 min. the half 4 
whereof is 82 deg. 46 min. and the Difference between this half Dit 
Sum 82 deg. 46 min. and 72 deg. 4 min. the Complement of the Sun's 7 x 


Declination is 10 deg. 43 min. 
Being thus prepared, the Proportion to find the Sun: 5 Azimyh by 
the Table of Sines will be as followeth : 


* (1) As the Radius or Sine of 90 deg, — 10 000000 


is to the Sine Complement of the Altitude 55 FR 9 91 3364 
So is the Sine Complement of the Latitude 38 d. 30 m. 9 794149 


PU FUE TY * 0 — a „* 


to the Sine of 30 deg. 40 min. — — —— 19 707513 


— — 9 707513 


Is to che Sine of the hatf Sum 82 deg. 47 min. - 9 996594 
$0 is the Sine of the Difference 10 deg. 43 min. 9 267395 


Ws: Wr 


to this sine FCC. ͤ— Ne OO. 
To which add the Radius or che Sac of 50 my 10 000000 


| 55 T be Sum © RW 19 556476 
; F . Half this Sum is --- 9 778231 


, * obſervin LY two 8 pou may find the Azimmth by the Line. of Sines on the 
Index: of your HI "og Which 


(z.) As the Sine of 30 deg. 40 min. 


— 
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hich is the Sine of 37 deg. 33 the double whereof i is 74 deg. 


| L | or the Azimuth from the South Part of the Meridian. And accor- 
| ding to cither of theſe ways you may find the Sun's Azimuth at any 


Time of the Day, and in any Part of che Word. And now ] ſhall 
ſhew you how 7 5 dhe 91 bene 


"Cain W. So 
T 0 find the Declination of auy M, F1 or Plain. TT 


TH E Weben of a plain is an Arch of the Horizon inter- 
cepted between the North or South Points of the Horizon, 
and a Line drawn perpendicular to che Plain upon which the Dial is 
to be made. | 
Or, it is that Arch'of the Horizon which. is Nerchen Ielberween . 
the Plain itſelf, and the Eaſt or Weſt Points of the Horizon. 
To attain to the Quantity of this Declination, two Obſervations 
(the Sun ſhining) muſt be made, and both of them at the fame Mo- 
ment of Time, as near as may be. The. one is the Horizontal 
Diſtance of the Sun from that Line which is perpendicular to the 
Plain : The ſecond. is of the Sun's Altitude, whereby the Sun's Ai. 
auth muſt be found, according as is in either of me two | 
J The: Sections. 2 1 


1 8 75 ful the H meu Diſtance. 


i This — to be iperbornalid 1 A Semicirdle' or Quadrant; but 
2 the Degrees upon the Frame ef the Table will perform that Work, 
. ahbe better Helps are wanting. 
ly therefore that ſide of your Table which is next. the Centre 
- Wt Fo. Wall on which you are to make your Dial, holding.the Table 
+ Wl as lcvell as you can; then hold a Thread and Plummer in your 
95 WH Hand, by the fide of the Table, till the ſhadow of the Thread do 
_ lire8ly paſs through the Centre of the Degrees of the Table; and 
16 den lock how many :Degrees and Parts of .a Degree are cut by the 
ſhadow of a Thread, counting thoſe Degrees from 90, at the midalle 
ef che Table, either towards. * Right or Left Hand; for the Num- 
76 ber of thoſe Degrees is the Horizontal N for, which fot 
38 178 or oP in Memory, 
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Horizontal Diſtance and Altitude both of them as ſoon one afterthe 


* N PrAEL * d. Lib Vii 


11. T 0 fond the Sun's Aline. 


- This is beſt perfotnied by a Quadrant alſo; but where that! is Wand 
ing, the Table will ſupply that Defect in this manner: 
Stick a Pin up in the Centre of the Degrees of the Table perpen. 


dicularly, and upon the ſame hang a ſmall Silk or Thread, having g 
| Plummet at the end thereof. Then holding up the Table in ball 


your Hands, and turning the left-ſide of your Body to the Sun, .moye 
the Table either upwards or downwards (as occaſion ſhall offer) till 
the ſhadow of the Pin doth caſt itſelf along a Line drawn thro: U 
the Centre of the Table to the beginning of the Degrees, and ſo — 
the Thread and Plummet may hang at free liberty; fo ſhall. the De. 

grecs that the Thread cutteth upon the Frame of the Table, courted 


0 90 deg. be the Degrees of the Sun's Altitude, which alſo keep 


or ſet down in writing. And here note, That you muſt take thi 


other as poſſibly may be. 


III. To find the Plain oy Declination. 


m4 


The Horizontal Diſtance and Altitude thus obſerved, will help) you 


to the Plains Declination by the Rules following: For, 
By having the Sun's Altitude and the Sun's Declination for the Dy 
(by tie forcgoing Table) you' may find the Sun's Azimnrh, as hath 
been taught in the former Sections. Then by comparing the Sun's 
Azimuth and the Horizontal Diſtance together, you may come to the 


Plains Declination, thus; 
When you make your Obſervation of the Sun's Horizontal Di 


ſtance, mark whether the ſhadow of the Thread fall between the South 
1 82 and 90 deg. of the Table. For, 

If the ſhadow fall between them, the Sur 0 BY OT? and the 
Sun; s Horizontet Diſtance added together ſhall be equal to the Plains 
Declination: And in this caſe b Declination is toward the ſame 
Coaſt upon which the Sun then is; that is to ſay, Eaſtward if the Sun 
be Eaſt of the Meridian, or Weſtward if the Sun be Weſt of the 


Meridian. 


2. If the ſhadow of the Thread fall not between 90 deg. 0 of the 


Table and the South Point, then the Difference between the Hort 


zontal Diſtance and the Azimuth is the Plain's Declination. And if 


the Azimuth be the greater of the two, then the Declination is towards 


the ſame Coaſt whercon the Sun then is. But if the Horizontal Di- 


ſtance be the greater, . then the Declination is towards: the contrary 


Coaſt to that whereon the. Sun is. 


And here you are to note, 'That the Dede has Sund! is a 


ways accopnted from the South, and that all Declinations are 
counted 


Plain 


Rein 
AC © 
= * 
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e fm either North, or Soutli, towards cither the Eaſt. or 
te Welt, and muſt never exceed 90 deg. n. | A 


1. the Pechmann as Sibel 9o deg. you muſt ſubſtrac that 
Number from 180 deg. and the Remainder is the Plain $ Declination 
from the North. 

2, If the degrees of Declination do exceed 180, then the Exceſs 
thove 180 deg. gives the Plain's Declination from the North, and 
towards that Coaſt which is contraty to the Coaſt whercon the 
Sun is. 

Having now taugt you to find the Situation of a Plain in any 
Part of the World, and at any Time of the Lear or Day, (although 
about Noon- tide de very bad for this Work; therefore I would adviſe 
no Perſon to take the Declination of any Wall or Dial-Plain after 
Ten of the Clock in the Forenoon, nor till after Two in the Aſter- 
noon, for fear of Errour; the Sun's Azimuth at that Time of 17 1 
Day being ſwifteſt, and the Increaſe of Altitude but very» little) I 
ſhall now proceed to ſhew you how to deſcribe Hour- Lines upon all 
the moſt uſual ſorts of Plains, upon which Dials are moſt generally 
made; ang thoſe are the Horizontal, the direct Eaſt, Weſt, North 
and South Plains, whether direct or declining z and that both by the 
Tables of Sines and Tangents in the Third Book, and alſo by the 
Lines of Sines and Tangents upon the Index of your Table. 


A ZN 5 12 
* 4 


Caray V. 


I X 


Ee to 241. an Horizontal Dial in any 
%% 


do R the making of this Dial ae] iS nothin ed + but hs 
Latitude of the Place, which we will e to be e 
in 51 deg. 30 min. of N Orth Latitude. | 


The Avithmezical Calculation for thi Di 


5 1 * the Table of Sines and Tangents. 


The Lawnde of the Place being known, 51 deg, 30 min, the Ate 
logy or Pr roportion for finding of the true Hour-Diſtances pon 9 
lain will be this ö VIS, ON 


— * 1 % o ©" x . 1 . ” ” 0 
. 1 0 = * - . : * 
4 * 


3 


— — — — 
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As the Radius or Sine of 90 deg; „ 000000 


* 


Lib. VIII 


ft 
2 — 


is to the Sine of the Latitude of the Place 51 35 30 m. 9 39354 


So is the Tangent of 15 deg. which is one Hours 
Diſtance in the Equinocttal — — — — 


9 4280; 


9 


258 


to the Tangent of 11 deg. 50 min. whch is the) 
true Diſtance of the Hour-Lines of 11 and 1 a 9 32159 
Clock em —:. 


And in this manner may all the reſf of the Hour - Diſtances upon 
the Plain be found from 12 a Clock, by the continual * Addition of 
15 deg. for cach Hour. So, 


: As the Sine of 90 fb” ---- 10 


is to the Sine of 51d. 30 m. — 9 


I 5 deg.--- 9 Jo & Hours 
| 30 ——— 9 ETZ from 
So is the Tangent of {45 -------- 10 => the 1 
80 — 10 48 94 Meri 7 
| 8 —_ COP 7 

5 10 EE C5) dun! 
d. . ; | | . | 5 
: 11 50 9 32122 The true')11 f of the Co 0 
1 24 20 9 65534 Hour- Io 2( upon the Q 
to the Tang. of < 38 03 9 89359 >Diſtance > 9 3 Plain from 10 
Js; 35 10 in of gr 8 4\ the Mer 90 
(7 06 10 46549 Hours * 4 dian. of 
Os 6d woes of 
And according to this Analogy or proportion all the Hikes Diſtan T: 
des upon the Plain from 12 a Clock are found, and may be * into is 
ſuch a Tablc as this following 7 
12 
True Hour- — 


Diſtances up- Nou from this Table, by help of 
on the Plain. a Line of Chords, may the Hou: 
1 Lines be transferred to the Plain, 5 
ges. Donn. ſhall be ſhewed mon. 


11 50 
W 12 15 : 
31138 O3 But firſt I will ſhew how the for 


T4106 <7 ate», Ag 
_ | 


2. þ 
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2. By zhe Lines of Sines and Tangents upon 1 the Index ©] 
Jour Table. 


The Hour-Diſtances by theſe Lines will be found more readily 
than wr the TI; and ſufficiently exact. For this being 


The ANALOG Y: 


As the Sine of 90 
is to the Sine of the Latitude 51 os 301 m. 
So is the Tangent of 15 deg. 30 deg. 45 deg. Oc. 
do the Tangent « of 11 deg. 50 min. Oc. as in the former Table. 
Wherefore, if you Sent the Compaſſes from the Sine of 90 
deg. downwards to the Sine of the Latitude 51 deg. 30 min. the 


ſame Extent will reach from the Tangent of 15 deg. downwards 


to the Tangent of 11 deg. 50 min. the firſt Hour's Diſtance from 


12, as in the Table. 
Alſo (the Compaſſes not alter c) will reach from the Tangent of 


zo deg. downwards to the Tangent of 24 deg. 20 min. the ſecond 


Hour's Diſtance, as in the Table. And ſo from 45 deg. to 38 deg. 


z min. and from 60 deg. to 33 deg. 35 min. and from 75 deg. to 


71 deg. 6 min. 


And thus with once opening of the Compaſſes you have found all 


the Hour-Diſtances belonging to this Plain. 


And in the ſame manner as you do find the whole Hour 8 Diſtan — 


ces, by the ſame way may you find the Diſtances of the Halves and 
Quarters, by allowing 3 deg. 45 min. for one Quarter of an Hour 
in the Equinoctial, 7 deg. 30 min. for half an Hour, 11 deg. 15 min. 
for three Quarters, and 15 deg. for an Hour. So, 
Extending the Compaſſes from the Sine of 90 deg. to the Sine 
of 51 deg. 30 min. (as before) the ſame Extent will reach from the 
Tangent of 3 deg. 45 min. to the Tangent of 2 deg. 56 min. which 


is the fitſt Quarter of an Hour's Diſtance from 12 a Clock ; and from 


7 deg. 30 min. to 5 deg. 52 min. the firſt Half-hour's Diſtance from 
12 a Clock; and from 11 deg. 15 min. to 8 deg. 51 min. three 
arters of an Hour's Diſtance from 12; and ſo all the reſt, as in the 
Table following. 

| e 
When you come to uſe the Line of Tangents beyond 45 deg. you 
muſt then account 40 deg; to be 50 deg. and 30 deg. to be 60, &c. 
as they are uſually numbred upon the Lines themſelves. Z ? 
Or if you find this to be inconvenient, you may, when you come 
to the Tangent of 60 deg. (as at 8 and 4 of the Clock) you may 
then uſe Croſs- Work, by "extending the Compaſſes from the Sine of 


90 deg. to the Tangent of 60 deg. The ſame Extent will reach from 
the Sine of SI deg. Tp min. to the ö of 53 deg. 35 min. as 


before. 


it reſteth to ſhew you 


: 
* 

* « 

— — C— 


1 


\ 
* 
$ 
** 
* 
TR 
: * 
: 1 
( l 
7 1 
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ede "I a South | | The Coal 7 ical Conftrattion of EI 


d. m. d. m your Dial, draw a right Line N S, re- 
— Il preſenting the Meridian, or Hour. Line 


xi I|is ci: 3e in the Evening, E ſtanding at VI in the 


Fall. i #51'* „ where theſe two Lines interſect each o- 


me of your Dial. 
a quart. 33 4327 36 2. Upon O (as a Centre). with 60 
half. 37 3013: 0 deg. of your Line of Chords deſcribe a 


bag Latitude is 51 deg. 30 min. take 51 deg. 
zo min, from your Line of Chords, and 
z dur c 1545 3] fer it (on either ſide wf the Meridia) 
VIII JIVi6o 5 35] from XII to C, and draw the Line OC 
63 for the Axis or Stile of your Dial. 
half, e? 3oſ6s2 6] 3. Laying your Table before you, 


1 — . — — Hour's Diſtance upon the Plain) out of 
| rr * 45 3 45] your Line of Chords, and ſet that Di- 
; e 186 4 TOP 130 ſtance upon the Semicircle from 12 to 

Ln and draw the Lines O 11 and O I for 
the Hour-Lines of XI and I. 

4. Take the ane Hour's Diſtance, 24 deg. 20 min. out of your 
Line of Chords, and ſet it upon the Semicircle from 12 to 10, and 
from 12 to 2, and a O 10 and O 2 far the Hour-Lines 
of XII and II. | 

5. Take 38 deg, z min. (the third Hour's Diſtance) out of your 
Chord, and ſet it from 12 tog, and from 12 to 3, drawing the Lines 
O 9 and O; forthe Hour-Lijnes of IX and III. ' 

6. Take 53 deg. 35 min. and ſet it from 12 to 8, and from 12 
to 4, and draw the Lines Os and 0 4 for the Hour · Lines of VII 


and IV. 


7. Take 71 deg. 6 min. aud ſe it from 12 to 75 and from 12 to 


5, drawing the Lines O 7 and O; for the Hour-Lines of VII and 


V; and the Line E W is the Hour-Line of VI and VI, as was be- 


fore expreſs'd. And thus have you ta Hour-Lines 1 upon your 


Plain, namely from s in the Morning to 6 at Night. 
8, For the Hour Lines before 6 in the Mar or 5— 6 inthe 
en 1 1 — 


Evening, wal may be ſupplied by 3 


| * — : LY — 1A J. 
are | ow þ | 
Hours. gte Diane: Ee. 4. 2X; Abo the middlcof 12 


; n the | 
Equinoct. Pfain. Plain upon which you deſign to draw 
| 


of XII, and croſs it at right Angles with 
| 2 56] the LincE W, which ſhall be the How. 

ball. J.) 30] 5 52] Tine of VI both in the Morning and 

—ᷣ ——| Morning, and W at VI at Night. And 


3 quart. 2 15 1 I ther, which is at O, let it be the Cen- ] 


o ® 24 8 a 
3 quart, 41 15 59 5 Semicircle A 12 B: and becauſe your 


quart, 1 15166 33] take 11 deg. 30 min. (which is the fit 


ka 
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Lines beyond the Centre. So. ſhall the Hour-Line of Vll in the 
Morning beconte VII in the Evening, when it is extended beyond the 
Centre O; and VIII in the Morning become VII in the Evening :. 
And ſo of IV in the Evening will become IV in the Morning, and 
of V in the Evening V in the Morning. 

Laſtly, For the Stile of your Dial, it may be either an ew Rod, or 
Plate of Iron or Braſs, which muſt be equal to the Angle 12 O C, 
namely 51 d. 30 m. equal to the Latitude of the Place; Which being 
ſet perpendicularly upon the Meridian, or Hour-Line of XII, and its 
aigular Point in the Centre O, it ſhall, repreſent the Axis of the 5 
World, and be truly placed for tlie caſting of its Shadow upon the 
true Hour at all N of the Day. 


5 a, N 55 eK 
0 1 A P. . 


ino to 4057 4 direct Sts or- Lab... 
DI A L in any Latitude. 


OR the making of hes Dials there! is notice required to be 3 

given but the Latitude of the Place where they are to ſtand, | 
which we will ſuppoſe to be (as es) — . Latitude is 
td, 30 m. which known, we procee bp + 


The Arithmetical Calculation if theſe Dial. 


1. By the Table of Sines and. Tangente. 8 By Far | 


The Latitude of the Place being known, 51 d. 30 mi take the 
Complement thereof to 90 d. that is, Subſtract 31 d. 30 m. from 
0 d. the Remainder will be 38 d. 36 min. Which is the Comple- 
Ip thereof. * _ _— he . of the Hour-Diſtances 1 

1 1 


” * 


The aue {Protonrion.. 


As the Sine of 90 deg. — | —— bY —— 10 60000 1 
1 —— 

is to the Sine of the G o the? 1 9 7 p41 got x 

1. 0 Loy, vis. 38 d. 30 3 tos a 4+ d 

o is the Tangent of t 5 deg. which is one? | 

Hour's Diſtance in the Equinodtial —— 9 4410 ' 

| 3 — — \ : 


to the Tangent of 9 d. 28 m. . baron 19 4238 
. . Which 
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Clock from. the Meridian or Hour-Line of XII. 


4 Fre | m. and from the Tangent of 4) to 


| * foo ooJoo oof, And fo from the reſpective Tangent 


art. 56 13/42 38 
vm” IV bo 5 -IH 7 right line A B, which fhall repreſent 


dents 6 © __ * — — 
— * 


ho of D 141 L LIN. 6. ew vll. 
Which 9 d. 28 m. is s the true Hour Diſtance of 11 and 1 of the 
wt thus allowing 
15 d. for one Hour, 30 d. for two Hours at the, ünoctial, all the 
Hour Diſtances upon the Plain may be Hung, and Will be as in | the 
Table hereafter following. 1 88 . 


By the Lines of Sin nes. and a Ties, 


The Hoar-Diftances by the Lines will be found more readily, 2 
were thoſe in the former Dial, namely, by once . ee of the 
Compaſſes. For the Proportion being, | 

25 the Sine of 90 d. 
is to the Sine Comp. of the Taue mY d. 30 m. 
So is the Tangent of 15 d. 30 d. 45 d. Oc. 

to the Tangent of 9 d. 28 m. | | 

Wherefore extend the Compaſſes flom the Sine of 90 d. down 
wards to the Sine of 38 d. zo m. the ſame Extent will reach from 

11 the Tangent of 15 d. to the Tangent 
3 for a South of 9 d. 28 m. and from the Tangent 
or North Dial. of zo d to the Tangent of 19 d. 4; 


l RN 


Hour- £ 
Hours, COA Muc the Tangent of 31 d. 54 m. from the 
Eaquinock. fen the] Tangent of 60 d. to the Tangent of 3 


e ee d. 9 n. and from the Tangent of 
2 ne ci 75 d. to the Tangent of 66 d. 43 m 


— 


1 | ' — 


« quart. |; 5 2 2 Of ; d. 45 m. for a quarter, 5 d. ;om, 
half,. 7 3 4 41 for half, and 11 d. 15 m. for 3 qua-: 
xr 101 2 28] ters of an hour at the Equinodtial, to 
* — SIWg Falbas Þ the Tangent of a d. 20 M. 4 d. 4 m. 
7 d. 3 m. Cc. as in the Table. Which 


l inn 56 
a — 30154 4 Table being thus collected, you my 


3 quart. 


x 13 eg 45 proceed to the drawing of the Hour 
3 erer Hee. 75 11 15 pe 


a W 5 5 | 43052 4 it 7 

„ HB 

5 qui. 114 297 384 The ce 1 Corsten of ths Ci 
IX Pe HUI. 

a quart. 48 4535 22 Fi I G. II. 1. Upon your Dial Plain Di; 

half. 3/9 3] (about the middle thereof ) draw a down. 


e 1-767 ee 8 the Meridian, and be the: Hour-line of 
8 2445: 3%} XII; and towards the upper part thereof 
„„ 1% af. draw another live C D at right Angles 
ue [Ty | 066 _—} thereumo, \crofling each other in the 
« quaet. 5 „ 17 Point B. Ide dine C D ſhall be the 


VI in the Evening alſo; and E ſhall be 
the Centre of the Dial. 


4572 17 
2 30,88 31 Hour-dines of VI in the Morning and 
O 
0 


2. Up 


Lis, VILL of Drink Þ " 


> 20" Upon E with 60 d. of volt Lite of Cnbte Ki Lite 4 Sci 
circle C 12 D, and taking 38 4, 30 i, the Cochplerment t of. ts 190 0 
tirade, ſet it from 12 to F on Eitler Rae theLii ie A 
the Line E F for the Stile of your PE. een | Wo 

3. Lay your Table'beftre you, and FO ot 10 50 
9 d. 28 m. and. ſet "them upon the Seritct de TOW 1 2 
from 12 to T, and draw FUE Lines E T1 An K i, fer 
of XI and I. * 8 

8 Take 19 d. 45 m. and ker eit 110 120 Wy 10, og park acl 2 
to 2, and draw E 1o and E 2 for the Hör- Artes '6f ys and II; 0 
the like of all the reſt, as you find them in the Table, drawing the 
Hour-lines E IX and E Il, E VIII aud E. IV. 'E, VII and E Vo for 
the *truie Hour-lines. 5 Ws 
The Stile of this Dial may be either a Rod of Iron, or a Plate of 
Braſs or Copper made to an Angle equal to Complement of the 
Latitude, vg. 38 d. 30 m. equal 1 the Angte 12 E F. This Stile 
muſt ſtand u 188 the Hour- line of, . iſſue from the Centre, and 
muſt phigjt wnwatds rowards e Would eh s you ſee in the 
Figure; ; and ſo ſhall it ſhew the true Hour of the . And wy is 
Pour South Dial finiſh'd. Now... ior 5.663 Fu 


ff) 4 d 


| . 


TH c nol}. s 11 loi} liel | yew, 1 
CEE 8 r oceans 
Jt. 2 Nn „e 
1 1 A. P. 3 4 l iel eit 5 


Fo the North D 1 A . 


* 8 FN Me V's; Kone 
PON "yp Dul Plain: dus anon downright Line G . 
2 J repreferiting;the:Merididh, ot , bf rhe” Clock at Mid- 
night About the middle thereof, as.Mt — & right Line per- 
_—_ thereunto, as the Lino VI N V. 
With 60 d: of your Choid — the Centre K che ; 
Circle L MN O, and taking 38 d. 3d n dit of the Line of Cors 
ſet them from L. * hr ad. drawy tho Bihe K P lor the Sade of You 
Dial. 1 i 10 eee 0; 
Now becauſe this Dial lodheth towards: tlie Nbith part of tie e. | 
_ ridian, to which in thbſt middle Lirithdes without the Tiopicks | 
the Sun never cometh, therefore muſt the Hours about Midhiglit 
be omitted, as 9, 10, 11 and 12 at Night, and 1, 2 and 5 itt 
the Morning: So that this Dial is capable only of the Houts 
of 551th 7 and 8 in the Morning, and of 4, 5 6, 7 40 * 
in the Bychinn g 130k 
3. Lay the former” Table nde eg this Sour Dial bebte you, 405 
there. you; ſhall fud that [the Hour - Diſtances of VIII and 1V ef the 
Clock xe. Viſtant, font che Meridian #7 d. . ant 


—— 
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ana your Chord, and 85 them from M to 8, and from-M; to. « 
and alſo from L to 8, and from L to 4. Alſo.ſecing that the; Hour. 
Diſtances of VII and V arc diſtant from the. Meridian 66 d. 42 m. 
fake them alſd out of your Line of Chords, and ſer them from M to 
7, and from M to 5, and alſo from L to: 7, and „ 
Laſtly, The Stile of the Dial muſt make an Angle of 38 d. 30 m. 
Equal to the Complement of the Latitude, and muſt ſtand upon the 
obſcure Hour. line of 12 at Night, and muſt point upwards towards 
the North-Pole, as the South Dials did downwards towards the South. | 
Pole. And ſo have you finiſh'd your Dial. | 


i, 
— 
N 
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Hew i jo make. an Loft or wt DAL. 


HES E Dial Plains Ding in the very plain of the FEE 
irele, in which Circle the Poles of the World are placed, 

neither Pole can have any Elevation upon them, and therefore the 
Four: lines can make no Angles at the Pole; and therefore the Hour- 
lines do not meet in a Centre, but are al parallel one to another. 
So that for this Dial there Will need no Arithmetical * and 


therefore we will Moree „„ IE 


\4 
LEE 


The Geometrical Omftrattio of theſe Dial. 


Bic: IV. Lee A B c D be a Dial Plan, upon. which! you would : 
draw an Eaſt-or Weſt direct Dial. 
1. Upon the point C, at the Wendell corner, if it be an Faſt 
Dial, or upon the point D at the other lowermoſt corner, if it be a 
Weſt Dial, with 60 d. of your Line of Chords defcribe' an obſcure 
Arch of a Circle E E: then from the fame Line of Chords take 38 
d. 30 m. the Complement of the Latitude of the Place, (which is 
alſo the Elevation of the Equinoctial Circle above the Hotizon) and 
ſet that Diſtance upon the Arch from E; to E, and draw the Line C F 
quite through the Plain, Which Lines 1 reprclent 1 1 Equinoctial 
Circle. | 
2. That you may the hotter proportion your Stile to yout Plain, 
and that all the Hours may come on, and be at a convehient Diſtance 
one from another, aſſume two points · in the EquinoRiaF* Line, one 
towards the end C, for the Hour of 11 in the Eaſt Diah (or of 1 
in the Weſt Dial) as the point G, and ànotfier towards the other end 
thercof for the Hour of 6, as the pont H; and through theſe two 
points, 


p i 
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points, G and, H, draw two Lines at right Angles. tg, the. Equinodtia 
Line for the Hour-lines. of XL and. VI. a Clock. | 
3. Upon the point G with 60 deg. of the Line of Chords deſeribs 

an 'oblzure Arch of 4 Circle, (below; the EquinoGial. Ling), as, L K, 
ſetting thereon, 15, d. of your Line of (hene from Ita K, and draw 
the obſcure Line G K, extending it till ix cut the, Hour- line of VI i in 
the point L; ſo ſhall the Diſtance L H be the Height of the perpeti- 
dicular Stile proportioned to this Plain. 

4. Open your Compaſſes to 60 d. of your Line of Chords, and 
ſetting one Foot in the point L, with . other deſcribe an obſcure 
Arch of a Circle M N between the F of VI and the Line 
a 
F. Divide the Arch MN into five equal Parts (which 15 deg. of 
your Line of Chords will do) at the paints ©©000, and lay a Nüler 
from L to each of theſe points ©@©Cg,, anckthe Ruler ſhall cut the 
Equinoctial Line C H in the points xX XX, through which points 
draw right Lincs parallel to the Hour- line of VL as the Lines VIL + 
VII, VIII X VL IX X IX, X.% X, and they ſhall be the true Houg- 
lines of an Eaſt Plain, from Six in the Morning to Eleven before 
Noon. | 

6. For the Hour lines before VI, namely of IV and v in the Motn- 
ing, you may put them on by transferring the ſame Diſtances upoir 


the Equinoctial e before VI, as thiere is between, VI, and the Hour- _ 


| lines of VII and VIII after VI, and through thoſe points draw Lines 
parallel to the Hour-line of Vi agg they all be the Hqur- lines of 
IV and Vin the Mor 

7. For the Stile of $6969, Eaſt of Wet Dials, it may be either a 
weight Pin or Wire pointed of the juſt length of the Line H O, or 
HL, fixed in the point H, or ſome other part rp the Line of YI, per- 
pendigularly to the Plain, which will, ſhew, the true Hour only by'the 


Shadow of the very Top thereof, ---- Or (which is better) ir may be 
a Plate of Braſs or fron, of the ſame Breadth as is the Diftance be- 


tween the Hour-lines of VI and IX upon the Equinoctial; which Plate 
muſt bg ſet perpendicularly upon ay Haur-line of VI,, and ſo fhall it 
hne the Hour by the Shadow of the. upper adge thereae: and & is 
your Dial finiſhed. 

8. If you would inſert the Halfs and Muarters of Hours into theſe. 
Dials, you may eaſily effect it, by dividing each Space between © and 
© on the Arch M N into four equal. parts, and. ſo transferring them 
to the Equinoctial Circle, as you did the whole Hours. All which 
may be plainly ſeen in the 

In the making of this Dial. you h have made two Dials, namely, 8 
Veſt Dial as well as an Eaſt, for it is the _—_ 3 
the Hour-diſtances and height of. che Stils Only WRereas | 
E F in the Eaſt ial. (through Which the EquipoRtial paſicth) . was 
. on the right hand of the Plain, upon the Centre C, in 


the Weſt Dial it muſt be deſceibed on the left hand, upon the Cen- 
tre D: and the ee, Fa VI. . VIII, 0 Ix, X and: 17 
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in the Forenoon on Ge Eaſt Dial, muſt bu VIII, vil, VI, V, Iv, 


III, II and I in tac Afternoon on the Welt Dial: and this 1 is all the 


Varittion, | 


And here you may take notice that theſe five Dials laſt deſcribes, 


namely, the Horizontal, South, North, Eaſt and d Welt, "np on: made 
upon a Stone cut in a 2 Form. ak e 


ES 
2 H A P. IX. 


How to make an Upright Declining D 14 L 
1 any Latitude. 


| T was ſufficient for the making of any of the five foremention't 


ſorts of Dials, to know only the Latitude of the Place where 
the Dial is to ſtand ; but in theſe the Quantity of the Declination, 


and the Coaſt to which the Plain declincth, is alſo neceſſary": and 
beſides, theſe two being given, four other things muſt be found be- 


fore the Dial can be drawn, vis. 
1. The Height of the Pole {or Stile) above the plain. 


2. The Diſtance of the Subſtile from the Meridian. 


3. The Plain's Difference of Longitude. © 
4. The Angle that each Hour- line maketh with the Sobſtla 


All which ſhall be here, taught how. to be found, both by the 
Tables of Sines and Tangents, and alſo by the Links on the Inder 


of the Table. 
Let it therefore be required in the Latitude ck Saane (which i 


. $1 deg. 30 e to make a South Dial declining Faltward 
30 deg. | 


| Þ he Avithmetical Calculation os this Did. 


| By the Tables of Sines. 
I. To s fud the Height of the Pole. or Stile bros the Plan 
by The Ax AOL OG is, 


i As the Sine of 90 deg. e — ES Ton 


is to the Sine Complement of the Lair,” 3 8 4 30 m. 9 794ʃ 
So! is the Sine Complement of the Plain's Declin 60 d. 9 9375 


9 73167 


to the Sine of 32 deg. 37 min. Wis 2 — 51 


Which 32 d. 371 m. is the height of the pole, or Stile, above the 1 


"By Dh Line of Sities 


Extend the Ell "LIE the Sine of 90 deg. to the Sine of 
zs deg. 30 min. the ſame Extent will reach from the Sine of 60 > deg 
to the Sine of 52 deg.. 37 min. ,as before, 


And that is the height of the M (or Stile) above the lain. 


1. To fra the Dine of the Subſite from the Meridian 
by ns Table of sines and Tangents. F 


The A * A O Gr. 
As the Sine of go deg. — — — — — 10 00000 


( 


is to the Sine of the Plain's Declination 30 * 9 69897 
So is the Tangent of the Complement of the Lati- 15 | 

tude of the Place 38 d. 30 m. eee 25 9 g0060 
to the Tangent of 21 d. 41 m. =_ 2 — - 9 59957 


Which 21 d. 41 m. is the Diſtance of the Subſtile from the Meridian. 


14. 


By the Lines of Sines and Tangents, 


1 the Compaſſes from the Sine of 90 d. to the Sine of 30 a 
the fame Extent will reach from the Tangent of 38 d. 30 m. to the 
Ta of 21 d. "oo" m. 85 er from the Meridian. | 


III. To be the Plain s Difference * Longitude. 
. 1 the Table of sines 


The AnaLocr. | 


, 


A e sine Complemene of the Latitude 38 4. 30 m. 2 79414 


— 


4 to the Sine of 90 Ee ES IS 8 10 "00000 

So is the Sine of the Subſtile's n from 28 5 js 575 > 
the Meridian 21 d. 20 m. be Fe 2 

3 19 56758 

To tic Sine of 36 d. c i -- 9: 77004 


Which 36 d. 25 m. is the Plain's Difference of Longitude. 


By the Line of sines 


Extend the C from the Sine of 38 d. 30 m. upwards to 
the dine of 90 d. the ſame Extent will reach from the Sine of 21 d. 
N. | 41 m. 


0 
- 
. 
- 
N * 
* 


2 


8 


tude, as before. 


& Da 


41 m. to the Sine of 36 d. 35 im. © 2 7 Puins Difference of Long. 
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at the 
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88 
9 
68 
| 53 
„ VIS. 
23 
Wt 8 


V 5 35 


X «6 
* 
36 
= Ws 
66 


25 
25 
25 
25 
25 


Diſtances 


+Þ 


{ 
| 


35 61 
53 
2523 
of I3 
4 


41 


1 Subſite. 


3 


: wn 
21 
34 


9 


e 


22 

20 
57 
83 
14 

36 


28 
58 


4 
* 


3 77 I * 
one hour, and once degree for four 
minutes of Time, it will foflow 


: . N. . 
Latitude of the Place * $ r 30 


Diſtance of Sublt.&Meri. 21 41 
Height of the Stile - 32 37 


Plain' s differ. of Longit. 36 25 
I — —— 


True 
Heur- 
Diffahces 
on the 
Plain, L | 


5. M. 


5 — 


and 10 of the Clock in the Mor- 


* * 
©. . 


\ Eaſtward; for the Plain's Difference 


= | 


3 


Diſtance) there will be two com- 
pleat 1 * and 6 d. 25 min. more, 


® Plain 8 Difference of Longitude 
36 deg 

ſtract 15 deg; and there will tc 
main 21 deg. 25 min. which ſet 
againſt the Hour of XI, and from 


and there will remain 6. deg. 25 
min. which fe againſt the Hour 
of X, and becauſe it is leſs than 
15 dey. Write the word Suhltil, 


* 1 5 d. then will there remain 8 d. 


21 


Ne 1 


tion of 15 


Nati 


deg, © will give you the 
Hour, as in the Table. e Fable _ mide, * flext thing 


1 ite Plain's Difference of 
Ion dude thus found, allowing 
egrees of the Equinoctial for 


that the Subſtile of the Dial (which 
is the Meridian of the Plain) muſt 
fall betwcen the Hour-lines of 9 


ning, becauſe the Plain declineth + 


of Longitude falling between zo 
and 45 deg. (namely, between the 
ſecond and third hour's Equinoctial 


crefore make a Table of the 
Hours fit for the Plain, as is here 
repreſentcd to the Eye, in which, 
againſt the Hour of XII, ſet the 


21 deg. 25 min. ſubſtract 15 deg, 


and ſubſtract 6. deg. 25 min. from 

35.1. which ſet above the word 
Subtle, againſt the Hour of IX: 
To which the continual Addi 
Equino&iat Hotir - diſtantes of each 


ä | IV. To 


To 
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IV. To fond the Angle that each Hour maketh with the Subſtite. 
By the Tables of Sines and Tangents. 


4s the Sine of 90 d. RE 10 ©0000 


is to the Sine of the height of the Pole - 0M 
e Plain 32 d. 37 mm... -  - 
* $0 is the Tangent of the Equinoctial Diſtance of the? 
next Hour to the Subſtile, VIS, X. 64.35 0m; 8 9 0s or 


9 73160 


—— 


to the Tangent of 3 d. 28 m. — — 8 78261 


Which z d. 28 min. is the Diſtance of Ten or Two a- Clock Hour- 
lines from the Subſtile. So _ 


As he Sine of 0 l..  - 10” cond 


to the Sine of the Stile's height 32 ; d. 37 m. 9 73160 


so we Tangent of the next EquinoGtial Diſt. 21 d. 25 m. 9 59354 


to the Tangent of 11 & % = = = ---9 32514 


Which 11 d. 56 m. is the Diſtance of the Hour: * of Eleven 
and One of the Clock from ie. Subſtile. And fo of all the reſt, 


as in the Table. 


By the Lines of Sines and Tangents. 


This Table may be made more cafily by the Lines of Sines and 
Tangents by one opening of the Compaſſes, in this manner: 
Extend the Compaſits from the Sine of 90 d. to the Sine of 32 d. 


37 m. (the height of the Stile, or Pole, above the Plain). The fame 


Extent will reach from the Tangent of 6 d. 25 m. (which is the 
Equinoctial Diſtance of Ten and Two of the Clock) to the Tangent 
of 3 d. 28 m. the Tangent of the true Diſtance of the Hour-lines of 
Ten and Two of the Clock upon the Plain. --- And the ſame Extent 


will reach alſo from 21 d. 25 m. to 11 d. 56 m. the Diſtance of the | 


Hours of Eleven and One. --- And from the Tangent of 36 d. 25 m. 


to the Tangent of 21 d. 41 m. for the Diſtance of Twelve a- Clock 


| from the Subſtile. And ſo of the reft, as in this Table. 


The Geometrical Confrnion of rhe D 1 A Z. 


| e 
1. Upon the Plain you intend to deſcribe your Dial on, draw a 
downright or. perpendicular Line O P, for the Meridian and Hour- 
line of XII. 
2. Towards the upper part whercof, as at O, aſſign a point, as O, 


tor the Centre of your Dial. 
1 "= 3. With 


r EC OR SS 


n 


1 
At 
4 | 
s 
j 
18 
5 
1 
| 
4 
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3. With 60 d. of your Line of Chord, upon O, deſcribe an ob- 
{cure Semicircle R S T. 

4. Laying your Table before you, and there finding the Diſtance of - 
het Subſtile from the Meridian to be 21 d. 41 m. take 21 d. 41 m. 
out of your Line of Chords, and ſet them from S to V, if the Plain 
decline Eaſtward, as here it doth ; or from S to W, if the Plain had 
declined Weſtward ; and draw the Line OV for the Subſtilar-line of 
your Dial. 
5. Finding by your Table the height of the pole or Stile 4 
the Plain to be 32 d. 37 m. take that Number of Degrees out of 
your Line of Chords, and ſet them from V to X, and draw the Line 
O X, for the Stile of the Dial. 
6. Sceing by your Table that the Hour- line of X of the Clock in 
the Eaſt- declining Plain, or of II of the Clock in the Welt- -declining 
Plain, are diſtant from the Subſtile 3 d. 28 m. take 3 d. 28 m. from 
your Chord, and ſet them from V to 10, and draw the Line O rox 


for the Hour- line of Ten of the Clock. 
7. Take 11 d. 56 m. out of your Chord, and ſet them from V to 


IT, and draw the Line O 11 fer _ Hour-line of Eleven. ”_ 


d. m. | 
far 41). 12] [O rz XIII f Twehe 
134 o3 | | 1 D 1: * One 

51 oo out of 23 [O0 21 9 Two 
74 21 your Line | 3 I iO 3 5 Three 

4 36 | of Chords, 26140 9 IX ; Nine 

Take 14 and fer 4 8 3210 8 VIII Eight 
9 16them from 739 VI * Seven 
36 os V to 3 
£33 3TH - $ $ Five 
161 20 4 5 O 4 1V |= | Four” 
187 220 { 3 0 3 III [Three 


And ſo is your Dial finiſhed. 


The Stile muſt ſtand directly upon the Subſtile, and muſt make an 
8 therewith equal to the Angle X OV, namely 32d. 37 m. 

equal to the height of the Pole Son the Plain, 

Ahe Weſt-declining Dial is the ſame as the Eaſt-decliner ; only the 
Subſtile muſt ſtand on Ae contrary ſide of XII to what now it doth, 
and the Names of the Hours muſt be changed, (all but Twelve) for 
XI muſt be I, and X muſt be II, Cc. at is before hinted. - 

And in making of the South. Dials you have alſo made the North 
Dials; for the South Dial being turned upſide-down, ſo that the Stiles 
thereof may paint upwards to the North Pole, and the Honrs about 
Twelve at Night omitted, the North Dials are alſo finiſhed. nd 


now ; ſhall ** 0 ſhew you 
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Ele ts draw a Dial upon an upright Plain, 


declining many Degrees towards either the 
Eaft or Weſt, whereby the Pole will have but 
Jmail Elevation, (and conſequently the Hours | 
run cloſe together) fo that the Center MN the 


Dial muſt (of neceſſity) be omitted. 


0 R an Example of this kind, let us ſuppoſe a Plain beholding 
the South to decline therefrom Weſtward 85 d. wheretore 


obſerving the former Rules and Canons, the other Requiſites wa be 
found to be as in this little Table following, vs. 


| - a mk 
- Latirudc of the Place 3+ ofa» $I 30 
Declination Weſtward += »- » = 4. 85-00 


Diſtance of the Subſtile and Meridian -- 38 23 
„Height of the (Pole or) Stile 03 os 
Plains Difference of Longitude - -- - 86 15 


| Theſe Requiſites being obtained as afore taught, either by the 
Canons of Sines and Tangents, or by the Lines of Sines and Tan- 


| gents upon the Index, the Equinoctial Hour-Diſtances (by the conti. 


nual Addition of 15 d. for an Hour) will be found as in the ſecond 
Column of this Table, and the true Hour -Diſtances upon the Plain 
to be ſuch as is expreſſed in the third Column, in which (by reaſon 
of the Greatneſs of the Plain's Difference of Longitude) the Hour- 
Diſtances near the Subſtile fall ſo near together, that (except they be 
extended far from the Center) they will have no competent Diſtance 
(or Space) betwixt each other. Wherefore the old uſual Way hath 
been to draw the Dial upon a large-Floor, (or the like) and to cut 


off the Hour-lines, (ſo many as are neceſſary) Stile and Subſtile alſo, 


till they will competently fill the Plain upon which the Dial is io 


be deſcribed. 


To prevent which Trouble and Inconvenience ald, I will ſhew 
you how ſuch Dials that have great Declination (after the common 
Requiſites are obtained) may be drawn, and that in a little room, 


Which may be augmented or diminiſhed as occaſion ſhall require. 


And thus quitting C aleulation, q Tall proceed kd, | The | 


60 


Of Dial * 


1 
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The Geomttrical Pro eckion of th this 


like 1 A 
South dexlinirig Weſt - 85 00 2 rhe N L. 
Piſt. Subſtile and Merid. 38 23 FIE. VI. 


Stile's height: - '- - - 03 06 
Pl. differ. of Longitude 86 5 


The Subſtiles place. 


Draw a right Line AB per- 
den to one ſide of your Plain, 
and towards the left hand, becauſe 


ban Equinoctial Irue the Plain declineth Weſtwards; * and 
* | Diſtances. | Diſtances. | with 60 d. of your Line of Chords 
24 eee | deſcribe an obſcure Arch of a Circle | 
+ A * 0 C DE, and upon it (from C to DM. 
Xlt |4s 05[33;. 23] ſroff 38d. 43 m. the Sublille Di. 
XI 71 = + os] ſtance from the Mexidian, and draw 
K 46 35 4 366 the Line A D for the Subſtile, quite 
— — — —— | through the Plain. 
IK n 08} 2 42 2. Out of your Line of Chords 
VIII O5 I 31] take 3 d. 6 m. the height of the 
1 O5 o 30] Stile, and ſet them upon the former 


Arch from D to E, and 
Line A E for the tile. 


Iraw the 


VI 13 $$] © T3} z. Now becauſe the Stile is but 
V 40S 1 04] of ſmall Elevation, (viz. but; d. 
W103 ' $$] 2 05] 6 m.) draw another Line (as GH) 
go +: 553 33 parallel to the Line of the Stile A 
Il 463 55 6 200 E, at ſuch convenient Diſtance a8 
1 8 55115 28] you ſhall think fit; which ſhall be 


your augmented Stile. 


4. Aſſume any two points in the Subſtilar-line A D, at ſome con- 
venient Diſtance to each other, as RS, and through theſe two points 
draw two infinite right Lines, both of them at right Angles to the 
Subſtilar-line A D, as the Lines z z, and x x. 

5. From the point R with your Compaſſes take the neareſt Diſtance 
to the new augmented Stile G H, and ſet that Diſtance upon the Sub- 


ſtilar-line from R to K._—Alfo from the point S take the neareſt Di- 
ſtance to the new augmented Stile G-H, and ſet that nee alſo upon 
17 new Subſtile from S to L. 

. Upon theſe two points K and L with 60 deg. of the Line of 
Chords deſeribe two Semicircles, and in either of them ſet off 86 deg. 

5 min. the Plain's Difference of Longitude ; as from R to M, and alſo 

from S to M; both of them on the fame ki de of the Subſtilar-line on 
which the firſt perpendicular line A B was drawn. 

7. Divide either of the Semicircles laſt drawn into 12 equal parts, 
beginning at the point M, at the points OO, Oc, which I 5 deg. of 
the Lie of Chords will effect. 

S8. Lay a Ruler to the point L, and the reſpediye points oo, Ge. 
and the Ruler will cut the Line X X in the points x, Oc. Allo 
lay a Ruler to K, and the ſeveral points OOO, Oc. and the Ruler wil 
cut the Line 2 2 in the ſeveral points x x &, G | 

| | Laſtly 
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Laſtly, Lines drawn from the firſt point * in the Line Z z, to the 
frſt point * in the other Line x x, (which the Subſtilar- line will di- 
rect you how to do) theſe Lines ſo drawn ſhall be the true Hour- 
lines proper for the Plain, and will appear as in the Figure, and be 
at a competent Diſtance one from another, withour having any rela- 

tion at all to the Centre. | 
Now in the making of this Dial you have made four Dials, VIS. 

South declining Weſt 

) South declining Eaſt 2c. dis. 
North declining Weſt 3 
1 North declining Eaſt J 

only by changing of the Names of the Hours, and placing the Stile 
on the contrary fide of the Line A B, for the South declining Eaſt : 
And by turning of the Dial upſide downwards, for the two North 
Decliners, ſo that the Stiles may point upwards to the North Pole, 
and the Hours about Midnight omitted, as in the former Section. 
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Gnu A p. XI. 
Cncerning d lire Rec lining and 1 Inclining Dials. 


I. of Ef or We 1 Reclining ond Tnclining Dial. 


O R the drawing of theſe Dials, dic beſt Way will be to refer 
them to a new Latitude, where they may become upright de- 
inirig Plains; and that may be known. thus: For, 
1. The new Latitude will always be the ſame with the Comple- 
ment of the Latitude in which the Plain reclineth. And, 
2. The new Declination in that new Latitude will be always the 
ſame with the Complement of the Plain's Reclination. 

So that in the Latitude of London 51 d. 30 m. if an Eaſt or Weſt 
Plain ſhould recline from the Zenith 35 d. and you would know in 

what Latitude that Plain ſhall be an upright declining Plain : 

| 7. The new Latitude is 38 d. 30 m. which is the Complement of 

the known Latitude. 

2. The new Declination will be 55 d. which is the Complement 
of (35 d.) the Plain's Reclination. 

So that if by the Rules of the two foregoing Si you do make 
at upright Dial for the Latitude of 38 d. 30 m. declining 55 d. that 
Dial ſhall be a true Dial for an Eaſt or Weſt Plain that reclineth 35 d. 
in the Latitude of 51 d. 30 m. Only this is to be taken notice of, 
vis. 

That in all upright 4 Plains the Hour · line of 12 a· clock is a 
perpendicular or plumb Line; ſo the Hour: line of 12 in all 2 and | 


Weſt reclining and inclining Plains wy be an tlociavinealic or leyet 
Line, as the Line of 6 a- clock is in the North or South Plains, 
And note alſo, that the Stiles of all Eaſt and Weſt: reclining Plain; 
muſt point upwards towards the North Pole, (in theſe North Lati. 

tudes) and the Stiles of all Eaſt and Weſt an Dials muſt Point 
| downwards towards we South Pole. | 


II. 0 7 dire 771 South R coljning « and North Inclining Plains. 


For the drawing of Hour-lines upon theſe kind of Plains, it is re. 
quiſite to refer them to a new Latitude, in which they may be Hori: 
zontab Plains; which may be thus done: For, 

I. If the Reclination of the Plain be leſs than the Complemeri of 
the known Latitude, ſubſtract the Reclination out of the Comple. 

ment of the KNOWN Latitude, and the Remainder ſhall be the new | 

Latitude. 

So, a South Plain in 1 1 of 51 SY 30 m. reclining 20 d. 
ſhall be an Horizontal Dial in the Latitude of 18 d. 30 m. for 20 d. 
being ſubſtracted from 38 d. 30 m. there will remain 18 d. 30 m. for 

the new Latitude. So that an Horizontal Dial made (by the Rules 

before- going) for the Latitude of 18 d. 30 m. will ſerve for a South 

Plain reclining 20 d. in the Latitude of 51 d. 30 m. 

2. If the Reclination of the South Plain be greater than the Com. 
plement of the known Latitude, ſubſtract the Complement of 
the Latitude from the Plain' 8 Reclination, and the Remainder ſhall 
be the new Latitude. | 

So, a South Plain in the 1 of 51 d. 30 m. which recline 
68 d. ſhall be an Horizontal Dial in the Latitude of 29 d. 30 m. for 
if you ſubſtract 39 d. 36 m. the Complement of the known Latitude, 
from 68 d. the Plains Reclination, there will remain 29 d. 30 m. And 


ſo an Horizontal Dial made for the Latitude of 29 d. zo m. will ſerve A 
gol a South Plain reElining 68 d. in the Latitude of 51 d. 30 m. tc 
If the Reclination of the South Plain be equal to the Comple- C 
ment of the known Latitude, then doth ſuch a Plain lie direcily 4 

in the prime Vertical Circle, and parallel to the Axis of the BW th 


World; and ſo the new Latitude is oo d. oo m. 

Wherefore the Pole hath no Elevation above ſuch a Plain, and 1 
Dial f6rfiich a Plain muſt be made in all reſpecis as an Eaſt or Welt 
Dial is made; only the Hour line of Six in the Eaſt or Weſt Dia 
muſt in this be the Hour-line of Twelve, and the Equinoctial Line in 
this Dial muſt be the ſame with the Horizontal Line, and the height 
(or rather breadth) of the Stile muſt be equal to the Diſtance that i 
between the Hour-lines of Twelve and Nine or Three. | 

The North Inclining Pials are the ſame with the South Reclinets 

Oppoſite to them ; nr the naming of the Hours muſt be changed: 
And for the Stiles, if the North Pole be eleyated upon the reclining 
Plain, the South Pole muſt be elevated upon the inclining Plain op- 
pe 1 ite thereunto, and the . a 


% 
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ii. Of Areci North Reeling and Sourh Inclining Plains. | 
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_ Theſe Plains allo muſt be referred to 4 new # Edtirnde, where they 
muſt become Horizontal Plains; which may thus be performed : 
1. Add the Complement of the known Latitude and the Recli- 
nation of the Plain together, [the Pym of them hall be the new 
Eannade. 5 
This. in the Latitnde of 51 8 30 m. a Nortli Plain i 


20 d. will be an Horizontal Plain in the Latitude of 58 d. 30 m. 


for 38 d. zo m. the Complement of the Latitude, added to 20 d. the 
Plain's Reclination, make 58 d. 30 m. And ſo an Horizontal Dial 


made for the Latitude of 58 d. 30 m. will ſerye for a N en Dial 
reclining 20 d. in the Latitude of 51 d. 30 m. But, ' 

* If the Sum of the Complement. of the known Latitude and the 
Plain's Reelination do exceed go d. ſubſtract the Sum of them 
from 1 80 d. and the Remainder ſhall be the new Latitude. 

So, a North Plain in the Latitude of 51 d. 30 m. reclining 68 d. 


will be an Horizontal Plain in the Latitude of 73 d. 30 m. for if 


you add 38 d. 30 m. (the Comp. of the Latitude) to 68 d. (the 
Reclination of the Plain) the Sum of them will be 106 deg. 30 m. 
which (being above 90 d.) take from 180 d. and the Remainder 
will be 73 4. 30 m. And an Horizontal Dial for that Latitude will 
be a Dial for a North reclining Plain 6 8 d. in the Latitude of 51 d. 
30 m. 

3. If the Reciattion of the North Plain be equal to the Latitude 
FI d. 30 m. (in our Example) then the Reclination of the Plain 
2 and the Complement of the Latitude added together will make 

90 d. for the new Latitude. 
80 ſhall ſuch a Plain lie parallel to the Equinoctial in the Sphere. 
And to make a Dial for ſuch a Plain, you have no more to do than 


to divide a Circle into 24 equal parts, and drawing lines from the 


Center to each of thoſe equal parts, they ſhall be the true Hour: lines 
for ſuch a reclining Plain. And for the Stile, it is to be no other 


than a ſtraight Wire ſet upright in the Center of the Circle, and ſo 


is your Dial finiſh'd. 


And thus have I ſhew d you pow to deſcribe Hour: lines upon all ſorts 


of upright Plains, both direct and declining, (which of all others are 
the moſt uſual) in any Latitude, and that by the moſt exact and abſo- 
lute way, namely by Calculation, which for Exactneſs exceedeth all 
others: As alſo upon all direct Eaſt, Weſt, North and South reclining 


and inclining Plains, whereby Dials may be drawn upon many Poly- 


hedronick Bodies, cut out in Stone or Timber. 


And now it may be e e that I ſhould ſay ſomething of De- 


lining, Reclining, or Inclining Plains: But having treated of theſe 
at large in a particular Treatiſe of DIALLING, (perform'd three 
ſeveral ways, namely, Arithmetically, Geometrically, and Inſtrumen- 


tal) lately * me publiſhed, I ſhall * no more of Wing 
is 
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this place; but for farther Satisfaction therein, refer you to the fore. 
mentioned Treatiſe. But before 1 conclude this Book, I ſhall ſhew 
you ſome other ways whereby the Hour may be obtained, not only 
by. the Sun in the Day-time, bur 17 75 the Fired Stars alſo in the 


Night-icalpt. 


Th 


82841445 452151118 
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onA. XII. 


How to find the Hour of the Day by bey of 1 
W, alking-Staff (or other ſtraight T hing) di. 
vided into 10 or 100 equal Parts. 


tours | 


EOS qo 


June 


OUR Staff, or other ſtraight Thing, being divided firſt into 

10 equal Parts, and then each of thoſe into 10 other equal 
Parts, fo will the Staff be divided into roo equal Parts; which be- 
ing ſo divided and figured, cre& Perpendicular upon ſome plain, 
level Ground, and note the Place where the Shadow terminates, 
Then with your Staff meaſure the Length of the Shadow thereof in 
Staves Lengths, and hundred Parts of one * according as it is 
numbered. 

This done, in the following Table ſeek the Day of the M onth, 
(or the nearcſt thereunto) and caſt your Eye along that Line againft 
which the Day of the Month ſtandeth, 'till you find the Length of 
the Shadow of your Staff as you meaſured it upon the Ground: 
Which found, (or the neareſt to it) at the Top or Head of the 
Table you ſhall firid the Hour of the. OSs either . or after 
Noon. 


: 5 


1 "Ve ob 


m B = 
Fo: able by which you may find 5 true Hour of 


the Day by a Staff (or the like) divided into 
10 07 100 "a 1 


. 


8 Cat. 8 £ 
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1 6, 1 121 31 1 69] 2 49) 4 7/12 18 1 
210 1 13] x 200 T 40] 1 81 2 60] 4 6018 17 | {8 
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6 
The Uſe of the T, able. 


Example 5 Suppoſe that upon the 6th of May I ere my Staf 
perpendicular, and meaſuring the length of the Shadow thereof, | 
find the Shadow to contain two times the lerigth of my Staff, and 
24 Parts mote, Wherefote I look in my Table firſt for the 6th Day 
of May, which I find in the firſt Column of my Table, and caſting 
my Eye along that Line towards my right hand I find 2 24, over 
which at the Head of the Fable there ftands VII V; which ſhews that 
it is VII of the Clock in the Morning (if you made your Obſerwa- 
tion insthe Forenoon), of V in the Evening (if your Obſervation 
was in the Afternoon), 

In like manner, if this Obſervation had been made upon the 16th 
of Juby, and the length of the Shadow the ſame, vis. 2 24 Parts, 
the Hour would then have been the ſame: For by the Table you may 
plainly ſee, that one and the ſame Line ſerves both for the 6th of 
May and the 16th of July; and alſo the ſame Line that ſerves for 
the 21ſt of February, eryes alſo for the xt of October, which Days 

arc of equal length. 
N le 2. Again, Upon the 16th of April (or the 6h of 

Tuguſt) 1 erect my Staff, 40 find the length of the Shadow thereof 
to contain once its length, and 30 Patts more: I look in the Line 
that ſtantis againſt tlie 1 õth of April, or 6th of Auguſt, for the length 
of my Shadow, vis, 1 30, but I cannot find it, but the neatek 
thereunto is 1 33, over ich there ſtands IX and III; which fhews 
the neateſt Hour to be IX in the Morning, or III in the Afternoon. 

Nowy becauſe the length of your Shadow was leſs than the Num- 
ber that you found in- the Table, yu may conclude that if it were 
ih the Forenooti that it was a ſmall matter paſt IX, becauſe the 
Sun was higher than you find in the Table, and fo conſequently the 
Shadow werter; But had it been in the Afternoon, it had wanted a 
ſmall matter of III in the Afternoon, for the Reaſon aforeſaid. 

Example 3. Again, Upon the 26th of 47, or the 26th of 
| June, I find the — of the Shadow of my Staff to be once its 
length, and 20 Parts more. If I ſeek for this length againſt my 
. Day, I cannot find yy but I find 1 1 in that Eine to ſtand under 
IX and III, which * too little; att I find in the fame Line 1 38 

to ſtand under VIII and IV, which is too much: Wherefore I take 
20, my odd Parts 5 38, the greater Number of Parts, and there 
temains 18 Parts. Then ſeeing tht the length of the Shadow . 
2 Hour's time increaſes 37 P: res of a saß 1 22 2 the: Palo of 
Proportion, „ 


* 
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V 


Setting, or upon (or near) the Meridian. 
of the Year. And the Uſe of thele 


Stars in the firſt Table will be upon. the South 1 8 of the Meridian : : 
Or; if. you ſee any of them upon the South reer the Mert 


made to appear. 
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V/ z Parts o of Shadow ive 60 or one How, what all 
20 Pans of ä * wap al ; L 


As 37 is to 60, 'Gh 20 to rf 
20 


25 — 2 
37) 1200 (32 


So that you may conclude the Hour to bs either 32 min. paſt vl in 
the Mens or wanting 32 min. of It in the Afternoon. 


in the in the 


3 Morn. Alen. 
. January 16 3 525 5 
And February 267 27 the hour) | II | 
ven March 11%" will be F IX > o % — 
. — ; either VIIR 
upon December INV 0 
; ny 11 7 ie hour WY be XII at Noon! 


7 8 mou A'P XII. 5 6 
Hm 10 ful the How of the * 90 5 the 


Fixed Stare S. 


0 R "ON — the two rollowin Tables i ite wbſerviewr, The 
Firſt whereof containeth thelRie Aſcenſion and Semidturnal 


Arch of 80 principal Fixed Stars, fo Brderly placed, by their diffe- 


rence of Aſcenſion, that at all times ane or other is either Kiso. | 


ſon of 4 Sun bor every Day 
ables is twofold. Nr. 
Firff, They direct you to find at what hour and min. any of the faid 


The Second ſhews' the Right A 


they will direct you to the hout of the Night. buli 

Secondly, They ſhew-alſo at what hour and min. an y Day i in the Year 
any of the ſaid tars do rife or ſe: 
in the Eaſt, or ſetting in the Weſt, you may from thence compute the 
exat hour or time of the Ng, As by E —_ following wo 


4. 
3 


2 $5 that Kink any of them riſmg 
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A Table ſhewing the "WES, Aſcenſion aud Senidiurnal 
Arch of 80 of the nigſt eminent Fixed Stars i in 


of Di-Lting 


Flours and M: inutes. 


Lib. VIII. 


gh . | > : 5 Right! 
Names of the Stars. Right — Names of the Stars. Alot . 
| | don. Arch. EP ef. | hon. | Arch, 
H MA. M2 H. MH. M. 
Schedir in Caſiopea fo 22jSets notHydra's Head 9 1206 39 
Southermoſt in Whale's Tail o 27] 4 4 Lion's Heart | 9 5007 14 
Star in the Hexion of Caſſiopeao 3 7 Sets not. & in the hin. part of Lion ;Neck 9 58] 8 32 
Girdle of Aridromeda "1 5 51/10 Lion's Tail 11 32 7 22 
Caſſiopea's Knee: - jũ7P:f pets not Virgin's Girdle 12 39 6 28 
In the North knot of X r 14] 4 45|Vindemiatrix 12 407 9 
Former Horn of the Ram II 36| 7 40 lues Spike u 
[Belly of the Whale 1364 5 1 [14 18 7 
Hindermoſt Horn of the Ram |r 37] 7 49 Bootes left Shoulder 14 19 en not 
Andromeda's South Foot [x 43 Sets not South 2 Balance 14 330 4 4 
| [Bright & in the Ram's Head 2 North 2 15 0 5 17 
Middlemoſt & in Ram's Tal 1 56 7 54Bright & in the crown 15 258 57 
Whale's Ja. : [2 3 5 45 Bright * in the Setpent's Neck 15 29 6 40 
Meduſa's Head, Algol gz. 47 Sets not Scorpion's Heart, Antares 16 93 4} 
Perſeus right = 2 2 FI * not _ right Shoulder [16 16 8 10 
Brighteſt of the 7 *'s Pleiades |z 28 Le 16 195 8 
North Eye of ll Bull A 9 7 44Right T Knee of * Ophiuchus 16 45 4 36 
South Eye, Aldebaran - 14 17 7 27 Hercules Head a wh 7. 42 
South Horn of the Bull 4 32 7 43 Ophiuchus Head 1 20] 7 10 
The Goat 4 52 Sets not Bright & in the Dpon $ Head 17 Jo setz not 
Orion's Foqt, Regel 4 459 5 . ht * 1 in the In 18 22 Cet not 
North Herti bf the Bull 65 6 0 "ol bn — wo 
| [Foremoſt Shoulder of Orion *|5 8 6 9 255 
Eirſt in Orion's Girde  |5 16 5 57% Br 17 he *; of the Vulture 
rn! $ _ 1 Bull 5 "7 : Orden Wing of the Swan 
South Horn of the Bull |5 18; 8 1|Upparmo 0 
Second in Orion's Girdle 5 2 3 Lebermoſ y Hom of the Goat 2 gs 
Lowermoſt in Orion's Girdle 5 24 5 49Swan's Breaſt 12 
Auriga's rig Shoulder 4215 $6 6Sers not Waterbearer 8 left Hand 
Following older of Orion 5 38 6 3 9Swan' s Tail 
Right Hand of Orion 6 4 21 Lowermoſt Wine of che 3 
The bright Foot of Gemini 6 19 7 z Waterbearer's le ec 
The great Dog, Sirius 46 | 95 epheus Girdle 
* in the Belly of the great Do 6,55 3 211P US ky Mouth, 
* near the great Dog's Ear N | 5210 NR r's right Shoulder | 
The little DO ö Procyon 3 32 
Lowermoſt Head of the Twins : — n 001571 0 M 
ene r of the Ship7 54] 3 4 Marchab OT 05s 
2 4 — Aﬀdlus U. | EI 1 | 
ou uth d. 25] 7. 5 re Clair 
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L . =" oa, We > ” : TIS. 0 8 8 * 8 
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in Hours and Minutes Jo "oy Day # in ide 


Year at N oon. | 


* Table . ſhrwing "oe Sur 5 Right denſe 


| E Tanu. ren. 77 or May 5 (ane July | Aug. Sept. Octob. Nov Dec. 
S[h. m u. mi. mh. m fh. m. n. m H. m.jh. mH. m. h. mh. mh. m. 
21 . — — — | 3 
119 351 4.23 29/1 223 1455 207 9 201 19-3 8115 8117 16 
2119 3921 423 3% 25j3 186 24/7 28 9 30ſt 23/13 12/15 1317 210 
319 441 555 3601 293 227 287 32] 9 33¹ 27113 I5|t5 17/17 25 
4%i9 481 $5123 qoſt 323 205 327 36 9 35|tI- 31113 16/15 25f17 29 
F519 5221 55/3 44ſt 303 30 307 4009 411. 34113 23/15 2517 34 
OE TI ( TL TEETTE —_— 
619 56[22 223 47]: 40 44 9 45|it 38/13 27/15 2917391 
7120 Ccf22 c 48] 9 48/11 4tſt3 305 3317 43 
| 820 422 10 529 52/11 45j13 3415 3717 48 
920 922 14 56 9 50/11 4813 38015 41/77 52 
to20 132 18 renne 
11/20. 1822 21 | 4.10 zur 55 13 4615 5018 I 
120 . 22122 250 0 $18 810 7ſt 59113 5915 54118 6 
[13 20 20% 29] 0 1 8 1 8 1210 toſtz 3/13 53|r5 58118 10 
11420 300 33] o 17h 1 1610 14 73 .57]16 2118 15 
_ [1520 3422 36] © 2 2 134 198 2010 1802 104 116 718 19 
16 | 25 21A 1414 316 11/19 24 
17 2810 2512 1714 9116 15/18 28 
1820 4622 4 2116 3108 3210 2912 2014 14/16 1918 33 
1920 51 0 35 284 2556 35/8 3600 32012 2414 17/16 24018 37 
2020, 55/2 55] 0 39% 344 296 398 4010. 35/2 2814 29]16 2918 41 
210 55 59] © 42 ½ 384 346 438 4410 39/2 32114 2416 3318 45 
2221. 223 4 38,6 478 4810 43/2 364 28116 37118 49 
2321 723 6 0 4 45 521 47/2 39/14 32.16 41/18 54 
24 5610, 5002 4214 36/16 45118. 59 
75 398 5910 542 46114 40116 501 3 
2602 310 58012 504 44016 55/19 5 . 
1272) £7 x|t2 53/14 48016 59 19:56 | 
128 1011 44tz 57/4 52117 3/19 17 
29 ½¹ 1411 8/13 1114 56/17 8ſ19 20 
30 1811 1213 515 11) 12019 24 
31 2211 15 l 4 09 36 
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% Of Diarans Ragan: 


The Uſe of the two Wr Tabtes, 


l. 22 0 find (any Day in the Tear) at lr Has and Minute any © 
of the Stars mentioned in the firſt T. able will be 1 5 the 8 Neu 


part of the Meridian. 
To effect this: ſubſtract the Right Aſcenſion of the San for 1 


Day given, from the Right Aſcenſion of the Star whoſe Southi ns is. 
required, and the Remainder is the time that that Star will be upon 


the Meridian that Night. - But if the Sun's Right Aſcenſion'be greater 
than the Right Aſcenſion of the Star, you muſt (always) in that cafe 
add 24 Hours to the Star's Right Aſcenſion, (ſo that Subſtraction may 
be made) and the Remainder will ſhew you at what Hour the next 
Morning the faid Star will be 20 the South Part of the Meridian, 


EK A AMPLE. 


Let it be * upon the with of March to know at what time 
the Teiud, or 7 Stars, will be * the Meridian. | 


„ M. 

The Right A enden of the Pleiades. I} big 3 28 
The Sun's Right Aſcenſion for the Meret oe! March „„ 
Subſtraction being made, there remain = = = = Ta 25 


W 
— . k 


"_=— — ** tt — 


| Wherefore upon hs 27th of March the 7 Stars will be upon the 
South part of the Meridian at 25 min. alter TV of the Clock in 
the Afternoon. T: | FL 


But if upon. the 15th of Oftgher (the Sun's Right Aſcenſi on 55 


being 14 hours 1 min.) it were required to know at what hour the 


Pleiades or 7 Stars would be upon the Meridian: ; -I 


OS eo . 
The Right Aſcenſion of the Pleiades being - 25 3 28 
Add 24 Hours thereto, and it mes * >" A 2 
The Suns Right Aſcenſion for the r5th of Oftoher is 3 


—— 


— 13 27 


323 — 


3 


Subltraction being made, there remains . 8 


From which 12 Hours being taken, a remains 1 Hour and 
27 Min. So that the Pleiades will be upon the Meridian at 27 Min- 
after One in the Morning on the x 6th of Cover, which is sche Day 
neee le Eh | 


If 


— — 


coming to the South you do ſubſtract the ee Ark e 


* 


Lib vn. Wl Draiuono * 


If pow "the ne 1 10 of Ofober 20u Saule have fer the Great 


Dog upon the Meridian, « and would * thence 1 85 the Hour 
F , 5 
The Night Aſcenſio! on of this Great Deg D — — = 6: 8 


To which add 24 Hours, the Sum is - - 30 31 


"# 


The Right Aſcenſion for October . —. - 14 = 


The Remainder is Bk - 2 4 Wy r6 Sik. 


Fo uhh I b Hou boing 1 there remain PF RIA 30 Min. 


= 


II. To find b Dey in „ & ber Time any „ 


; mentioned _in the g, Table & riſe or ſer. 
Having (by the former Sefjon) found at what Hour the Star will 


be upon the Meridian, if you. add the Semidiurnal Ark of the Star 
upon the Meridian, you have the Hour and 


to the Time of his being 
Minute of that Star's Gering. 


And if from me Time of the Star's 


Seats you be Hour mag N te of * 
0 E 
m by het former « Sion) you a'found upon the 70 of March 


H. M. 


The Pleiades were upon es Metidian bY E 2 25 afternoon 


The Semidiurnal Ark of the Pleiades is 3 — 8 16 


The Sum n 3 2 2 1 2 10 417 at night! 
At which time the Pleiades or 7 8 40 ſer _ the 27th of March, 
H. M. 


And by ſubſtrating the Seanidh - Ark £ gt 


from 2 H., 25 M. 1 es 4 
= H. becauſe . cannot liibeaiade, 


— * 


Ther anne > Z 6 oO 
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80 tar the Phe the 2 of March) do ciſe at Nine 
Münees after Six in the Morning Again, 
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for the true Time of the Night ; that is, half an Hour after Four in 
_ the 8 the. next Day. 3 2 | 
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Upon the 15th of October. 


The Time of the Pleiades coming to the South \ was - - 13 27 


| Io which add the Semidiurnal Ark =: - - -*- -- 8 16 


=: ; mT The Sum s = ==? = — 21 43 
From which ſubſtract - - 12 0 


5 x IT̃here remains -- 9 43 
\ 4 ; : ; . , , 3 1 ; , 


So that the Pleiades do ſet at 43 min. paſt 9 of the Clock the 


. * ; | * P 


next Morning. * T 
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HA Prein 8 you may conclude, . 


| ber you ſhould ſee the 7 Stars riſing in the Eaſt, you may then con. 
clude it to be 11 min. paſt” ght; and if vou would ſee them 


(in the Eaſt) one zit 11 min. af 
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And thus may you readily and very exatly find 
Night by the Stars. And with theſe two Tal 
| . Uts, (for they are ſerviceable to other, ſes) 
hall conclude this Eighth, Book. bo tt 2" * My 1 
Tube End u 2 
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The Time of the Pleiades coming to the Squth being 13 27 
From which ſubſtract the Semidiurnal AK ——— — 8 16 
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From ns you may conclude, that if (upon the t 5th of O40. 
4 | ber you ſhould ſee the 7 Stars riſing in the Eaſt, you may then con- 

clude it to be 11 min. paſt 5 at night; 1 and if you ſhould ſee them 
| (in the * wh one hour high, you!” may then conclude it 11 min. af. 
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And thus may you readily and very exadtly find th 
Night by the Stars. And with theſe two Tables, and ſome of 
| 7; We rag? are ſerviceable to other good Purpoſes) | 
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"The Ninth B OO K. 


THE ARGV MENT. 19 8 


| hh IE H E other Eight Books. conſiſting | 
Raz principally in Adathematical De- 
monſtrations, it may ſeem ſome- 
thing ſtrange to tlie Reader, to 
FED find : any thing after: for when 
Ns by Demonſtration, hath done its beſt, | 
what can be imagined to remain for farther 
Dilucidation? This at firſt Sight and com- 
mon View ſcems a plauſible Inference: but 


nearer Inſpection. you will find that there is 
| ſomething wanting to make that Idea compleatt 
is true, the Mathematicks demonſtratively 
N n the Theſes 1 es laid in cheir Own. 
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3 1 > br the * 2 f 4 Perſe emed i in the i Law) 1h Niuth | 
Book is added, 


when upon ſecond Thoughts you make a 
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Art; And ſuch are the firſt Eight Books,which 
indeed have very abſolute (oncluſont Mathe- 
maticafly demonſtrated: But yet there is 2 
Umm Neceſſarium, one other neceſſary In. 
grediont, without which, the whole cannot 
be compleat : and this is the higheſt Refned 
Reaſon, which we in a familiar — term the 
LAW. And if Lex, as is commonly repu. 
ted, be derived 2 legends, from chuſing, then 
wie may define it thus: Lex eſt ea Rationis pars 
quam Intellectus format in attum, ſpelt ans tam ab 
antè quam ad poſt ad neceſſitatem rei, conſuetudinem 
loct, & aptitudinem perſonarum. N ow accord. 
ing to this Definition, it is in a manner im- 
poſſible that the Intellect ſhould rightly act 
without the help of theſe Adjuncts; there- 
fore to ſhew that we at leaſt endeavour to 
aim at Perfection in this Work, we have ad- 
ded this Ninth Book, Tis true, ſome im. 
perfect Specimen there was before, which in 
it felf was, though but an Eſo, yet gave a 
Glimpſe of future Intentions, which in t his 
we now hope to make appear, and ſhew you 
how neceſſary the Knowledge of the Law is 
to every Art, For when Land is meaſured, 
(which many Ruſticks are able to do) yet 
the Lord is little the better, neither knowing 
his Tenares, nor having due Entries, whereby 
either himſelf or his Steward are able to hold 
Conrts, or decide Differences among the Te- 
nants ; nay ſometimes not to ſet forth the Ex-. 
tents Or Bounds, whether they 3 to this 
or hom Lord. H E 
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E will not trouble you with Definitions of the 


ral Etimologies thereof, as either Learning or Fan- 
cy has dictated: but we lead you into the Mat- 


ter at fieſt.. 


What a Manner 10 


| Whereof part are Demeſnes, being ſuch as anciently, & ultra memo- 
iam, the Lord has ever uſed, occupied and manured with tha Mag- 


nor-houſe : The reſt are either Free- holds, Farms, or cuſtomary ar 


copyhold Tenements. And theſe have uſually divers Yeryices, 
beſides Rents belonging thereto. | e | 
CR. - Original of a Mannor. * 1 
\ 1 OW the Beg inning of theſe Mannors originally araſe from 
IVV theKIN G e when he gave Tm to his — 
ſuch quantity as exceeded the Proportion of a Man's manuring, ang 
dein * lities, he to whom ſugh 


being not diſtinguiſhed into Parts or Qua | 
Land was ge and his Heirs for over, enfcoffed divers 


others in ſmaller Parts thereof, as ſome in 20, others in 40, and 
, fome leſs and in conſidera» 


ſome in 100 Acres, and ſome more, | 
tion thereof, each Feoffee was to do ſome Service to the Feoffor, 
others to pay him Rents, and the like, with Reſervation of ſome 


Parcel ofthe Lands to himſelf ro manure for the Support of his Family. 
8 5 N 7 
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Word Manner, though we could ſhew you ſeve- 


| Mawner then conſiſts of Lands, Wood. Meadow, Paſture and 
Arable, Meſſuages, Tenements, Services, and Hereditamentg, 
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And this Erection of Mannors we may attribute to the Time of |! 
the Normans, becauſe we find no ſuch among the Saxons, though 
the thing in - Subſtance was the ſame : for what we call MHannor they 
called Berry, both ſignifying a Manſion-houſe or Dwelling-place. 
And we find ſeveral Remains of the Saxon Name in divers Counties 
of this Realm, eſpecially in Fertfordſbire. The Tenements are 
uſually called in Latin Predia, in Engliſh Granges or Farms, which 

Word is derived from the Saxon Feormian, ſignifying to feed or yield 
Victual: for heretofore the Reſervations were more in Victuals 
than ready Money. 


Iͤubings appertaining and appendant to a Mannors 


J. Here is alſo belonging to a Mannor a Court Baron, and to 
| ſome of more Note, a Court-Leet: to which, and ſo con- 
ſequently to the Mannor, are uſually appertaining Fines, Iſſues, 
Amerciaments, Heriots, Waifs, Eſtrays, Eſcheats, Reliefs, and other 
Perquiſites and Profits of Court, 3 
II. There ate alſo, or have been heretofore appendant to a Man- 
nor, Wards, Marriages, Advomſon s, Patronages, Preſentations of 
Parſonages, Vicarages, Chappels, Prebends, &  . 
WI: Alſo Common of, Paſture, Moors, Marſhes, Free Warren, 
Cuſtoms, Liberties, Franchiſes and Privileges. mn. 
IV. Likewiſe Rents, Suits of Court, Tenths, and Services iſſuing 
or repriſed out of other Mannor es I 
But all theſe make not a Manner, nor doth the want thereof 
deſtroy it. And indeed of ſuch Nature is a Mannor, that although 
a Man have ſufficient Lands to eſtabliſh Meſſuages and create Ser- 
vices, and ſhould divide the ſame into Demeſnes and Tenement-lands, 
infeoffing Tenants in Fee in ſome part, and granting to others by 
Copy of Court roll, and do all other things belonging to a Mannor; 
yet will not all this make a Mannor, becauſe it is requiſite to a Mannor, 


thateall theſe things be of long continuance. 
O Man at this Day can erect a Manner, for there muſt be Very 
Lord and Ver Tenant in Fee-ſimple, and that of ancient Con- 
tinuance: for a Man may have Demeſnes to manure, and Tenants 
to do him Services, and that for a long time, and yet no Manner. 
As if a Man that had Land did give part of this Land in former time 
to ſome other to do him Services, here are Demeſnes in the Donor, 
and Services and a Tenure in the Donees ; yet becauſe there be not 


A Mannor cannot be ereted at this Day. 


+ 


Very Tenants in Fee-ſimple it maketh no Mannor. 
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Lib. LX. / Surveying, 
A Manny deſcending in divers Co. heirs. : : : : 


TD Ut if a Manror deſcend to divers Partners and Co-heirs, either. 
in Joyntenancy or in Common, and they ſue out a Writ of 
Partition, and divide the ſame, and every one hath Demeſnes 
and Services, in ſuch caſe each hath a ſeveral Mannor, and may keep 
ſeyeral Courts-Baron. 26. H. 8. 4. . 


A Mannor may be deſtroyed 


/TF Hough a Mannor cannot be raiſed at this Day, but in the caſe 
I above-mentioned, yet may it be diſmembred or deſtroyed 
both in Name and Nature, by eſcheating the Free holds and Copy- 
holds: for if there be not two at the leaſt of Either of theſe, then 
are there no Suitors, and without Suitors can be no Court, and 
conſequently no Mannor: yet it may be termed a Seigniory, which 
can keep no Court- Baron at all. 35 H. Fitzh. 3. c. 1 


Nom two Mannors may be united. 


Man having two Mannors lying together, whereof one is de- 
cayed, and hath loſt the Power of keeping a Court- Baron; 
the Lord is willing to have the Tenants of both theſe Mannors to do 
their Suits and Services to the Court of the other Manner that te- 

mains: this intended Union cannot extinguiſh their ſeveral Diſtin- 
ions, for they remain two in Nature, though the Lord deſire to 
make them one in Name; and the remaining Mannor hath no War- 
rant to call the Tenants of the decayed one, but every AR done 
in one to puniſh an Offender in the other is traverſable. Vet if the 
Tenants will voluntarily ſubmit to ſuck an Innovation, and the ſame 
be continued without Contradiftion, Time may perfe& ſuch an 
Union. But if one Mannor do hold of another, and it eſcheat to 
the Lord, the eſcheated Mannor may be united, and of two diſtinct 
Mannors may become one in uſe, if the Lord pleaſe. 


Of the Propriety which 4 Lord may claim in his Mannors : = | - 


TE now proceed to ſet forth the Propriety a Lord claims in his 
VV Manner, and we may term it an Evidential Right or Pro- 
prieiy, which is made out by his Deeds, Charters and Evidences; or 
a Poſſeſſory Right, ariſing from Duration of Poſſeſſion ; and this may 
be either perpetual, which we call either Allodium or Feodiam 3 or de- 


Alladiam. = 
I Lledimor Frodium is an abſolute Property and perpetual Righe 
LA in Polleſſion, without * on any ſuperiour Lord E 
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and this is proper ſolely to the KIN G, Jure Corona. And from 
8 hence in the Time of King Edward the Confeſſor, all the Crown- 
Lands were called Ancient-demeſne. Kitchin 98. Bro. tit. Demeſue. 
And in Doom day Book till in the Exchequer, they _- N 
under the Title of Terra Regis. 
But this is not the Fee we think of, which we ſhall divide a into 
— and Fes · tail. 


. | | | Fee-Simple« | | 


vs * [4 
ES Ne \ «6 


\EE-Simple i is of all other Eſtates the mol large and ane that 
can by our Laws be made or veſted in any Perſon, and is that 
which is granted to a Man and his Heirs for ever, without any far- 
ther or other Limitation of Uſe or; Uſes. But if a Man pur - 
chaſe in Fre · Simples to him and his Aſſigus for ever, qmitcing the 
Word Heirs, he hath an Eſtate for Term of Life: Alſo if Lands be 
granted to any Man with a Woman in Frank- Marriage, then the 
Word ſigns implieth an Eſtate of Inheritance, without mentioning 
the Word 2 and ſo likewiſe to a Man and to his Blood. And 
here we muſt conſider who are ſaid and underſtpod to be a Man 8 
Heirs by tl the Courſe * che Common Law : as we be fy 


— * n 7 N 
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AL b o 4 my ks ſeized of « an " Ear. «k Sil tance Fee, 
be: ve of his Body - neither his Brother nor Siſter of the half 
lood, nor their Iſſue ſhall be the Heir, nor bis Baſtard, nor His Fa- 
ther,” Mother, Grandfather or Grand other; for Inherica may | 
lineally or of che Fc deſcend, d, but not incally aſcend: hüt the Bro- 
ther of Siſter of the Father A, . 0 being a collateral Deſcent ſhall 
be his Heir: And then they d Hin ; ſeized, vichour Iſſge, the Father 


'of 4. „ ſhall haye t the Lind a5, A: vg, his BOP or We = 
not f Icir to him. 
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JO by the Law of England the eldeſt Son is to inherit, ad 

he dying without 12 3 Son, and ſo the reſt; 
8 if there he only Daughters, "they ſhall 2 inherit as Copar: 
ceners*” hut if no Hue,” neither Sdhiner Dar then ſhall. the 
eldeſt Brother be Heir; and for want of ſuch eier Brocker, dll the - 
Siſters'i and in defyule of them, *the Uncle by che Father's ſide, if 
the Land came by the Fathel, ör be of the f mate of Him ſo de- 
ceaſed. But if there be no Heir of the Father's fide, the purchaſed 

Lands goes to thoſe of the Mother's ſide: But if none ſuc rhe, chen 
the FARO eſcheat to the chief Lord of the Tes. 


of api. 


Fer. Tal general. 


5 . 1 4 1 
Ib. I. 
LI. 


XE. 7 al,  Feodum talliatum, is two-fold ; either general, 


ſj pecial. Fre- tail general is, when Lands or Tenements = : 


granted to any Man and the Heirs of his Bod y begotten, without 
Limitation ro what Woman. Wherefore if fach Tenant in Fee - tail 
general marries divers Wives, and hath Iſſue by them ſeverally they 


ſhall all be ca 
from what 


W 


able to inherit thoſe Lands. But if mention be made 
oman the Heirs ſhall come, as if a Gift be made to 


A, B. and to the Heirs of his Body lawfully begotten on the Body of 
C his Wife, this is an Eſtate in Fee. tail 2 for by means of this 


Erane none ſhall TY that are degotten of e We oman. 


$01 79 by 


Fial ſpecial. Wire e 


100 if Lands be ———_— o H. . X. his Wiſe, — o 
the Heirs of their two Bodies lawfully begotren ; here ah 


| Man and his Wife are Joynt-putchalers : and this. is alſo a ſpecial g 


Tail both in him and her. 


Daughter in Frank · marriage, this alſo is a ſpecial Tail, 


So if a Man grant Lands or Tenements to another Man with is 


So if Land be granted ro a:Man'and'the Heirs Mates of his 80. 
dy, this is an _ Tail: and here che Females ſhall not inhetity:. 
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D 8 Rights are fourfold ; ll 2 „ Ediees aſter poſſi- 


bility of Illo extinct. 2. by Curteſy. 3d in Dower. 4. 
Joe term of Life or for Years, as by Long e, G 6. A 
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OY Tenancy after Pain. e 


2 


ments be gr AAS, to a 
of their two Bodies la 
out ſuch Iſſue between them, 


A "Flew Poſſtility The; win is if Lands or Tene- 
1 wa and to the Heirs | 
whaky, Þ nn, 6 . of them die wich- 
ſhe. ſurviving Tenant ii 


Tail of thoſe Lands, but without Wow and paſt Poſſibility of ha- 


ving ſuch Heir as was limited to 
nant 


fore ſuch Survivor iS led 7 7 P ie 4 Hg 
tin: and after the Death of ſuch Survivar,, che 
utterly void, and the Eſtate of Inheritance 


an ſhall revert to the firſt ; Wonor and his Heirs. 


Pg 2 2 


| 6 
* 


exit; choſe Lands; a” there- 


Il[ue Ex» | 


Il be 


of, in and to thoſe 


terre. | 


fo The LigalPan lib. IX, : 


terre, Tenant by the Curteſy of England, becauls no other Nation 
admitteth ſuch an Eſtates But in this Caſe che Law requires that 
ſuch Iſſue be born alive and heard to cry, although it dye immedi- 
ately after : it is requiſite alſo that che Husband be in actual Poſſeſ- 
ſion of thoſe Lands and ſeized of them jare uxoris at the time of her 
Death. But ſuch Tenane by Curteſy may nor commir Walt, for he 
is puniſhable for it by an Action of Waſt. 


In Do wer. 


3. Jo Dimes : as for Example; By the Law of Spoil, if a Man 

1 matry a Wife, and at any time during the Coverture he be. 
lawfully Cined either by Purchaſe or Deſcent of any Lands or Te- 
nements either in Fee-ſimple or Fee-tail, and being ſo ſeized die, 
his Wife ſhall be endowed of a full chird part of all thoſe Lands 
8 and Tenements during | * 2 and is called a Tenant : in en, chis : 

bs 6 0 ca. - 


' Do wer in Cuftome. - 1 


Here is Dower: by Cuſtom 3 for in dome ned Woman 
ſhall have a Moyety, and in ſome more, and in other Places. 
leſs' of her Husbands after Death: but this is rer to the ſe- 
veral Cuſtoms of the ſeveral Places. COB i a3 © 

But if the Wife be not above the Age of nine Years at her Hus 
bands Death, by the Common Law ſhe ſhall not be endowed. 

There are beſides theſe other kinds of Dowers, viz. one ex ſenſu 
Patris, by the Fathers aſſent 5 another termed Dos ad oſtium Ecckfi ie; 
and a third de la Plus belle _— As may? be ſeen at ne in our 
Books. 
And though the G ed Law be chus and. yer for divers 
| Cauſes a Woman may be defeated of ther Dower : as, if the or her 
Husband commit Treaſon, Murther or Felony, and be thereof at- 
rainted, (though afterwards pardoned:) {> if fhe ferlſake her Hus- 
band and live unchaſtly, and be nor reconciled agaif without Com- 
pulſion of Law - or if ſhe detain and with-hold the Deeds and Evi 
dences ſrom the Heir of thoſe Lands whercin the chaimeth Dower, 
aud che like. 

There are alſo Real chips whereof a Woman cannot be en⸗ 


dowed, as of Commons, Annuities, Eftoyers or * * 
ges, i and n , 3 1493 I 
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. OR Tir of Life. "Now: a'Tenant for Term of Life, is one 
who holderh Lands or Tenements either, | for Term of 

his own Life,” and then he is termed barely Tenant pro termino vit, 
| Tenant for Life ; or elle for term of ancther Man's Life,” and ch en 

is called enam par terme d ater vie, that is Tenant for term of ano? 
cher Man's Lite. ' And if either of theſe commit or ſuffen Walt, the 


a . | Leſſor 


| k 
. 


IIb. IX. Sweep. 81 
Leſſor or. Reverſioner may have his Action of Waſt againſt hind, 
and thereby recover treble Damages. . | 


By Copy. 


5. ID I Copyof Conrt- Roll. Theſe in divers Mannors hold Lands and 


5 Tenements to them and to their Heirs, ſome in the Nature 


olf Fee-ſfimple, others in Fee · tail, or for term of Life or Lives at the 


Will of the Lord, according to the Cuſtom of the Mannor : In ſome 
they hold by Copy for term of Years: And all theſe have no other 
Evidence to ſhew for their Lands, ſave only the Copies of the Rolls 
of their Lord's Court. And if any of theſe alien or ſell his Lands 


by Deed, he abſolutely forfeits the ſame into the Hands of the 
Lord. If therefore he intend to alien, he muſt come into the Lord's 


Coutt, and ſurrender the ſame into the Lord's Hands to the uſe of 


purchaſors. But in many Mannors the Surrender may be made out 


of Court to any Copyhold-tenant in the preſence of two of the Ho- 


mage to the uſe aforeſaid, who are to preſent unto the Steward ar 
the next Court, where the Purchaſor ſhall be admitted. And if 
any of theſe cur Timber growing on his Lands, without licenſe of 


the Lord, (bur only for the Repair of his Tenement) ir is not only a 

Waft, but an abſolute Forfeiture. And in moſt Mannors if any ſuch 
Tenant fhall let out his Lands for a longer time than a Year, withs 
out the Lord's licenſe, it is likewiſe a Forfeiture. But in theſe, and 


many other Caſes we are to be guided by the Cuſtom of the Mannor 
of which ſuch Tenants hold. Thus having gone through Eſtates 
of Inheritance and Frecholds, we next come to Chattels, | 


07 Chattels. 3 
— are of two ſorts, real, and perſonal. 
hy . pw Chattels real. 


— 


| Hattels real are threefold : 1. Term of Years; So Tenure at 
Will; 3. Wardſhip of Lands. 3 
Te᷑̃einu for Tears 


1. TE; of Tears. A Tenant for Term of Years is one to whom 
an Eſtate is granted of or in Lands for any number of 


' Years agreed upon between the Lord and Tenant, which Term is 


always expreſſed in the Leaſe ſo granted, as we ſee every Day. On 


which Leaſe there is uſually reſerved ſome Rent payable either half 
_ yearly or quarterly: For the Recovery and obtaining of which Rent 


being artear, the Lord may either diſtrain, or bring his Action at 
Common Law. And upon theſe Leaſes there needs no Livery of 
Seifin, as in Leaſes for Term of Life or Lives there muſt be. Nor 
may ſuch Tenant commit Waſt- And if he grant unto any other 


© larger Eſtate of what he holds than he himſclt hath therein, he 


ſhall forfeir his Leaſe, | Fn 
. . 5 Tenams 


832 4] The Legal Part LL © IX. 


Al Will. ; 


2. Enant at Will is one to whom Lands and Tenements are 


granted to hold at the Will of the Leſſor: and this Tenant 
may be ejected or put out at any time, yea although he hath tilled and 
ſown his own Lands. Yet in this Caſe the Law allows him liberty of 
Ingreſs, Egreſs and Regreſs, as well to take, cut and carry away 
his Corn when it is ripe, as to take and carry away his Goods and 


Houſhold-ſtuff within convenient time, without committing Treſ - 


paſs or otherwiſe. But the Leſſor hath the ſame Remedy againſt 
this Tenant as againſt Tenant for term of Years, for Recovery of 
his Rent that may or ſhall be in arrear or unpay d: But this Tenant 
is not chargeable with Reparations, | 

3. Waraſhip of Lands, Burt this is abſolutely raken away by a 
Statute made in the twelfth Year of KING CHARLES the 
Second, Chap. 24. intituled A» Ad, Ne. 


the ſeveral Tenures in a Munnor. 


E next to be legally obſerved in a Survey, are the ſeveral 
Zenures that are, or may be found within the Mannor : as 
Anights Service, including Homage, Fealty and Eſcuage, and for- 
merly drew unto it Ward, Marriage and Relief: but theſe three laſt 
are taken away by the before-mentioned Stature, 12 Cay. 2. cap. 24. 
Co/tlegardallo is within this Tenure, and alſo Grand Sergeanty. 


Petit Sergeanty. | 


Hen follows Petzt Sergeanty, which in effect is no other than 


Socage, becauſe the Tenant is not bound to the Performance 


of any Perſonal Service, but to pay ſomething yearly. Then So- 


cage, Where a Man holds Lands or Tenements by Fealty and certain 
Rent for all manner of Services: and it was called Servicium Soce, 
becauſe in ancient time theſe Tenants were obliged certain Days in 
the Year to plough and ſow their Lords Demeſnes: and the French 
Word ſo ſignifying, Yomer, a Coulter or Plougheſhare, ſeems to imply 


ſo much. But now that Service is by mutual Conſent between the 


Lord and Tenant in many Places changed into an annual Rent, yer 


the name of Socage ſtill remains. 
Burgage. 


| HE next Tenure is Burgage, where an ancient Borough 
4 holds of the KING by a certain yearly Rent. And theſe 


have divers Cuſtoms and Uſages peculiar to themſelves, and diſtincct 


from other Places, and ſometimes very different from the Common 
Law; but their Probability and Coherence with Reaſon together 
with a long Preſcription make them allowable, and therefore parti- 
cular reſpect muſt be had to them, e e e 


IX % / 
8 Of cenptoli. rr. . 


Here is alſo Copyhola. Tenure, which (ſaith Xitchin 80.) is a 
| baſe Tenure, and was originally called Villenage. Fitz. 12. 
But this may now be properly termed Meer- copy hold, and eſcheats 
forthwith to the Lord by Felony. Aitebin 81. And ſome is of 
more Eminence, and held by Verge (Per Virgam) in ancient De- 
meſne, according to the Cuſtom of the Mannor, being in effect a 
kind of Free-hold, (though reputed Copy) and yields to the KING 
Annum, diem & vaſtum upon Felony. | | 


L Fine at the Will of the Lord, Fine certain. 

ö O Ah of theſe Copy holds make Fine at the Will of the Lord; 
D others are held by Fine certain. And this is a kind of Cuſto- 
mary Inheritance. 


1 3 Tenants by Court. Roll. 


D Uc there is a kind of Cuſtomary Land belonging to the ancient 

— Dutchy of Cornwal, and ſome: few other Places, where the 
Tenants have no Tranſcripts of. the Entries of their Admittances - 
and theſe Tenants may not improperly be called Tenants by Conrt-Roll. 
But where they have ſuch Tranſcripts, they are called Tena nts by Copy 
of Court- Roll. In the firſt of theſe the Land was among the Saxons 
called Folk-land, and the latter Bock-land. Kitch. 86. 89. | | 


Of Tenure in Fee- Farm. 


T Here is alſo a Tenure in Fee-farm; axdcharis a Fee, and imports Ez 
= a perpetuity ro the Inveſtee and his Heirs for an annual Rent 
of the third part, or the fourth part of the Value. | 


Of Rents, and their ſeveral Natares. 


1 E will not inſiſt any farther on this Point, but proceed to 
VV what follows neceſſarily, viz. Rents and their ſeveral Na- 
tures. Now theſe Rents ate either proper, or improper. we 


Rents Proper. | 

Ents Proper are three: vis, Rent Service, Rent Charge, and 
Rent Stock. e ee ry | | | > 

8 \ Rent Service: 


2 Ent Service is where a Man holds his Lands of his Lord by. 
I Fealty and certain Rent; or by Fealty, Service and certain 


Rent. Lit. lib. 2. c. 12. or that which a Man, making a Leaſe to a- 
- nocher for term of Years, reſerveth yearly to be pay d for them. 


Rent 


* 


84 Tus Lega Pr Ib. IX. 
Rent Charge. | - 


Ent Charge is where a Man makes over his Eſtate to another 
by Deed indented, either in Fee, Fee - tail, or for Life, yet 
reſerves to himſelf by the ſame Indenture a Sum of Money yearly to 
be pay'd to him, with Clauſe of Diſtreſs for Non-payment. See 

| Littleton ubi ſupra. Eo ia 2 Pig 


Rent Sec le. 


Ent Secke, or dry Rent, Redditus ſiccus, is that which a Man, 
making over his Eſtate by Deed indented, reſerveth yearly 
to be pay'd to him, without Clauſe of Diſtreſs mentioned in the 
Indenture. £2 ID 8 2 


Rents improper. 


Enis improper are, where of an uncertain and caſual Commo- 

dity a certain Rent or Receit is by Contract created and rai- 

| ſed: as for Licences, Swan-marks, Profits of Fairs, Markets, Courts, 
Cuſtoms, Tollage, Pontage, Cranage, &c. 1 


V 


Of Per quiſites or Parallels to Profits belonging to 4 Mannor, 


Ther Revenues belonging to a Mannor, and neceſſarily to be 
taken notice of in a Survey, are either Perquiſites, or Paral- 
lels to Profits. | - : 6 


Increaſe. 


Erquifites eome either by Increaſe, or Caſualty. Jncreaſe com- 
prehends all Profits derived from the Production of the Earth. 


” Clſaali. „„ 
B* Caſualties are intended all Duties and Services that be Ap- 


% 


purtenant or Appendant to a Manner. 


Appurtenances. 
I Nder Appurtenances may be ranged, all Royalties, Prerogatives, 
IJ Furiſdittions, Franchiſes, Priviledges, Liberties, Services, Cuſ⸗- 
toms, & and all Advantages derivable from them, as Perquiſttes. 
of Courts, and therein Pleas, Fines, Amerclaments, Heriots, Waifs, 
Eſftrays, Deodands, Goods of Felons and Fugitives, (by ſpecial Grant) + 
Forfeitures, Eſcheats, Treaſure trove, Warrens, Commons of Paſture,. 
Roms m. 30-5-40095755 DO 0g COR 
f | 


OO Appendants 
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we <1 or oy is to be accounted from the Privilege of eleting 
2 e ee Clerk to 9 x the Church, not from a Simo: =. 
niacal Are raiſed from any 6 ntract with another for Preſan- | 4 


| „ Prall fo rau. e | 


alls: to PEP are Purſuits of will Game, what is held equi- „ 
aten to + > ons Accrewmengs, ſuch are Hunting, Hanking, 1 


* 
4 ” — % 


NOR Homting, _ what Beaſts of the Foreſt there be, "and 


; „ oth. ho frequent, and what of the Chace. 85 2810 2 
* . 5 eee Fu Huli. 5 5 a 55 f U 
I 10 R Horlin, enumerats the Fowls of. Warren, 0 e 1 
.x ＋ we i is either i in Lieb a as Rivers, Brooks, pool, Ponds; . 
en n or Ditches 3 or elle in Seat or orher fair Waters. 
of Repriſe, Det, PW, chages, and Duties, er | 
3 . 8 1 . . | ,< 2 


to 3 r Wha 

9 9 and Duties Is rar —.— : 

or going out of any Mannor :; 1 otherwiſe in the Concluſion of our 

Survey, or in making perfect Conſtats or particulars; (ſuch Duties | 
not being repriſed) 2 1 true Value of the Mannor may oſtentimes | ; 
ſeem greater than in Truth it is. . 

Theſe Repriſes and Deduct lons are never certain or generally alike in 

all _ They are Impoſitions and Duties whereunto the plot oe 
Fee is in peculiar liable; and are any manner of Rents, either in Mo- | 


bs 7 Capons, Hens, Pepper, Cummin ſeed, or the like, iſſuing 5 
and pay c d out of one Manvor to another. N | | 
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Alſo Suits of Court, or annual Fines for the ſame, and the like, 1 
| may be iſſuing and payable to a Sheriff's Tory or Hundred alſp 
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Penffons or J ortions to Eccieſtaſtical Zivirgs. Likewiſe 'a Rent may 
be iſſuing for a Way leave or ſome particulat paſſage; alſo for Mater. 

- Courſes, dt placing of Pipes tor | Conveyance of Vater. Lite 

[yearly Fees to Oificers,'"as Sten tit Receiver, Ba, Cel, 

Sec. anch alſo Stipends, Salaries, Anu it les ; to Chaplains, Late Por 
the like.: All which arè to be deducted and thẽ Eflimation of ' e- 
priſes to be oppoſed to the total Valuation; by which 'maitis che 


Remanet is rect ified, and the true Value retrieved. 
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O Obſervatjons and Cuarſes to be beld and taken for the-grderly marſh 
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" F Aviag thus far informed you of The Lagal Part of Suroy; by 
| having ſhewn what a. Mannor is, and the ſeveral Parts thereof, 
and likewile of all Eſtates in general, and what Zenures, Services and 
Rents are thereunto incident, appertaining and belonging: we will 
now proceed to the Obſetrvations and Courſes to be held and taken 
for the orderly marſhalting of Surveys,” for. accommodating Fietd- 
Entries in rough Books, for ingroſiments and their txemplificirions, 
„with framing of Terrars, Rentals, Cuſtom and Court · Rolls, Particu- 
lars, Cc. Tl * TDD OT BID on f 5 
For the effecting of this, the Surveyor is to conſider for whom he 
is to undertake his Survey, whether for the King, or a Lord of a 
Mannor. F Ü” ̃ ˙ VB 
If it be to the King, then Commiſſion is to be obtained out of ſuch 
of his Majeſties Courts as relate to the Linds of the Surveyed, as out 
of the Exchequer, Datch, &c. Unto which Commiſſion Articles 
are to be annexed, which Articles 6ught to (ſee that they) be ag 
ſtrong and efficacious as may be, for that he knows not what obſti- 
nate perfons he may meet with in his.perambulation; n. 
But if the Sucvey be undertaken for a private Perſon, Lord of 2 
Manor, then (the Surveyor of himſelf not having power to admini- 
ter an Oath). the Steward of the Manner is op be joyned with the Sur- 
1 veyor. Ori otherwiſe, The Surveyor is to have a Commiſſion gran- 
ted from: the Lord of the Mannor, under his Hand and Seal, to per- 
form the Office both of Steward and Surveyor of his Manners, Lands, 
=== and Tenements, for a certain time, during his pleaſure. And then 
= may the Surveyor of himſelf execute the Offices and Duties both of 
e 7 nh gt LDR, ng ne nt 
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15 amore g. benfyolentia qua jamdudum affettus ſum erga A. R. de cujus pro- 


. vida eee i ſedulunte, ar in hac plete 4 
merite l 75 nſido, quam pru diverfi\ativs'canfis & ronfaeratlöni- 


+ mera ut lunt ate mr dali 57 Ate 
lc, A. R. . e eee . 


rum Domin', Manner, N Haæreditament meorum q bre — in 8 
F. G. 2 Hoo Officium tenen ommes QN. 114 Lao 
viſ Franc pleg'. Dominor & aner 


HManeriorum G- Hereditamentoran mtorum pradict fario, conſtitao 
ordino per preſentes , Habend tenend gaudend - exercend' G. occupand” 
cia predict cum pertinentiis, 4 dat . ium durante bemplacito neo. 


© occupatoribus meis pr mil & coram enilebet, quod præfa A. R. dt 


temppre in tempus, af ſſtentes ot, obediemes, & anxiliantes in omnibus 


prout decet durant termin pteditie In cujut rei ane dale prox 
on pe, mes ee dane, appoſui.' Bar. {BY 
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* 90 Or to the ſarne purpoſe Engliſh: | 
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2 
ſhall come, 7 4 AR 


＋ FR all Perſons to. [nbd 455 . ent Writing 


—— In the County of 


F is wy my and 1 N 7 2 W. IL. &c. 8 


This is an unn fg bur N Lotds of Munnoxt as 


5 direct cheirewn Letters of Warrant to their Tenants, unleſs the Sar- 


veyor be a known Surveyor by Patent, for the holding a Court · 
Baron; which being performed, and the Charge of the d Court” i 


15 ended, the Surveyor may proceed in this manner 


Firſt, Taking notice of the Names of every Tenant; both F. "Of 


"2 holder and Copy holder, Leſſee and Tenant at Will in a Paper, aud 


a Jury for the Survey being impannelld (after they be ſworn) te | 
Sur veyor may give them a Charge in Words accoſſing to his own 


Diſcretion relating to all the Particularities we have herein before 
] mentioned, aud wen 0p 8 ſuit with the Exigeney of the faid 
L Man we" 


1 as well ancient as later, which you are diligently to compare toge- 


33 n i pw and if ow yy ho 109" chen what 
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; Melba 4 10. 12 ariefews: rinnen perveberis ARC G 
E. Armig ſalutem. Sci atis me prafat' W. L.-tan\p9d finceto 


prædict: &. rorum rin — ar g 
Bernat i kl „ wpervifionem iorundem, apf um W. IL. Generalem ac Cu. 
L pital Senc ſchafl as ſuperviſorem meum oninium Curiarum, DomInorums, 


Vande inf, uper univerſis G fingulis Balluis, prepoſit mats renentibus 


+ 13 vb vr ; | . +. 


Knight and” Baronet ; A aa 


Then Fame is to receive fe: the Bailiff all duch Rentalls 4s he hath” | 


a4 - 
8 
: . 8 


88 The | | 
Decays of Rent there are, and how occaſioned ; if greater, then 
what encreaſe of Rent, and bow railcd : 12 * uſt be carefully 

Gxpreſſetl When the Roll comes to be engroſſed..0 

' . 10Next let he Rental be feduced tö an Alphabetical Form-where- - 
in write the preſent Tenants Name and the Name of His Predeceſſor, 
= which will be a great Help for the ſpeedy Diſpatch of the Entries, 

t | and the morecabic and ready finding any Tenants Name or Rent; 

in this manner. NW 7 W e e „ 

| 1 . 5 NJ 25 q To 0 AD. WW; VAL i IHR „ . wt 5. 25 IN 

| © Anderton Thomas, late Chipmans, Rent per Anmut 10 0 | 

| Harnadiſt on Geo ge, late Ag. Rent per An. — 02 00 00 

Cadan Malliam, late Fiſher, Rent per An. 00 x0 60 | 
HDocdſon Gorge, late Swart, Rent per Au.. 00 i3 64 
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It is alſo to be conſidered: that moſt Mannors conſiſting of divers 
Townſhips vr particular parts, and the Tenancy of thoſe Townſhips 
of divers Eſtates, as aforeſaĩd, therefore it is fitting that not only eve- 
ry of thoſe: Townſhips but the ſeveral Eſtates therein, be entred and 
taken ſeverally and particularly by themſelves, that is all of one and 
the fame Townſhiꝑ and Eſtate under one and the ſame Title. for a- 
voidipg Confuſion: . And theſe Entries ought to be made in looſe 
Sheets of Paper at large, keeping them always ſorted according to 
the ſeveral Townſbips'and Eſtates, till they be all finiſſit; and then 
to be filed. together orderly in a Book. When this is prepared and the 
Inſtrumental Menſuration finiſhed, and the ſeyeral Contents rhere- 
of caſt up, then make an Alphabetical Table of all the Tenants 
Names; with the Name of the Lord alſo for Demeſnes, and. of thẽ 
Payſon for the Glebe; and ſo accordingly perfect your Entries from 
your Field Books and rough Books of Entries. Ang when this is 
done for the true and certain Quantities according to Meaſure, then 
kessel go he Valuation, Oo 
Now the beſt, ſpeedieſt, and moſt certain means to accompliſſi 
this may be this: Firſt, Let it be conſidered that all Grounds general- 
I y as to quality conſiſt of theſe three kinds; 1. Meadow]; 2. Arable; 
3. Faſture. And ſuppoſing every of theſe kinds likewiſe to conſiſt of 
3 ſorts as to Value and Goodneſs, as, the xſt: and beſt ſort, the ſecond 
and mean, the third and worſt: Therefore at the time of che Inſttu - 
. mental Menſuration let it be conſidered, and noted in your Field- 
Book which of thoſe three ſorts any Field or Cloſe confiſteth of. And 
having informed your (elf of the general Value, what the beſt ſort of 
Meadow, Arable, and Paſture is worth by the Acre, and the like 
of the other ſoryy throughout the whole ' Manner ; then according 
to thoſe Rates enter every particular parcel by it ſelf; yet before 
theſe Entries are to be engraſſed, it is to be enquired and conſidered 
what other profits and Commodities, beſides theſe Lands and Te- 
nements, are demiſed and granted by the Lord to any Tenant within 
the Mannor for yearly Rent or otherwiſe, which likewiſe are to be en- 
tred with the Rents and Yearly Values thereof, as Mines of Tin, Lead, 
Copper, Coal, Cc. Quarries of Stone, Fiſhing, Fowling, 2 
2 e „„ 
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Hunting, Juſtments, Herbage and Pannage, free Warrens, cuſtoma- 
ry Works or Services, Profits of Fairs and Markets, and Moſſes of 
Peat and Turf; all, or any of which, and the like, may be within 
a Mannor, and diſpoſed and let out for annual Rents, and are in no 
wiſe to be omitted. All which Premiſſes, and the ſeveral quanti- 
ties, Rents and Values thereof, are to be ſummed up, and their ſe- 
veral Totals tobe expreſſed. _ ä 
Then muſt be ſet forth the ſevetal Repriſes iſſuing out of the ſame 
Maunor, being ſuch as we have before mentioned. All which be- 
ing likewiſe ſummed up, the Total thereof is, as we ſaid, to be de- 
ducted from the former Value, and the clear Remainder is to be 
ſet down. C 5 . | 
The next thing to be conſidered is, if any of choſe Profics or 
Commodities laſt before named, or the like, are within the Man- 
nor, and not by Leaſe or otherwiſe for any certain yearly Rent: and 
if any ſuch be, they are to be mentioned as Caſualties, and the 
yearly Value thereofeſtimared,whar they may or are likely to prove 
worth by the Year. Alſo the Names and Quantities of. the com- 
mon Fields, common Meadows, ſtinted Paſtures, and all other un- 
| Ntinte4 Commons, how they are accuſtomed, held and occupied; 
whether peculiar to the Lords and Tenants of that Mannor, or whe- 
ther any other Lord or Lords and their Tenants have rake, eſcape, 
eatage, or other Intereſt therein, and the Butts, Bounds and Li- 
mits thereof ſeverally. Alſo what Woods and Under-woods are 
within the Mannor, and their ſeveral Values. Then would there 
be entred an Abſtract in nature of a Cuſtom roll, ſhewing briefly 
all the Cuſtoms anciently of or belonging to the Mannor: and alſo 
2 Suit: roll of all the free Suitors, Oc. and laſtly, a true and perfect 
Deſcription of all the Out- bounds and Limits of the whole Man- 
nor. | "7 J 3540 hoo, 0 
For other the Lord's poſſeſſions compriſed or fit to be compriſed 
within the Survey, and reputed no part or Member of the Mannor, 
they require to be recorded apart in the Jafra under the diſtin Title 
_ of Non. Parcels, viz. Churches, Chappels, Alms-houſes, Oc. Alſo Pa- 
tronages, Villains, Commons, Annuities, and other particulars held 
in groſs. And now. when all is done, Regiſter all Omiſſions under 
the ſeparate Title of Memorandums. . EDO | 


o the Order of keeping a Court of Survey. Aid of the Charge 
to be given to the Fury, by the Steward of the Court : or by 
the Surveyor (if authoriſed thereunt / 

LI aAving followed theſe Directions in your Entries and Books, 
| it is now time to ſummon together your Tenants in ordet᷑ co 
the keeping of your Court of Survey, which is to be performed in this 
- 6t the like manner. n 
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The ſeveral Tenants of the Mannor being mer taſtes 4 is 
place appointed where the Court is to be kept. and the Style ( or. Th: 
tle) of the Court entred: Then cauſe the Bayliff of the Court ko 
make Proclamation by crying once O Tes ; ; and afceryitds will Hi 
INE 

LL manner of Perſons, he: were > ab 1 77 Joh 
| A this Day, to ſerve the Lord of the Mannor far bit Court now 

- holden, draw near and give your Atiendance, and 28777 one anfiver 

10 his Name as ue ſhall be walled, upon the Pain an Peril” that Mi 

Fall thereon. e e Fg wp 
T call (by the help of y your Rental) all che Tenants well 

by their ee matking ig ſock as are abſent to be amerced. 
his doe Cauſe the Bayliff of the Coutt to make hnotlier O. Tes, 
willing the Tenants to draw near, keep Silence; andbut of thoſe 
Tenants which are preſent, ſelect moſt of the ſufficietreſt and ableſt 
for your Jury, - whoſe Names having from your Rental written in 
a paper by chlmfolves call them by theit Names accordingly. Which 
done, cauſe him that is the Foreman to lay his right Hand o on che | 
Bodk, and ſwear him in this or the like manner. 93 2%, 58 of 
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i yo U ſhall diligently enquire ind wake true Proſeninbens of at f 

Matters as on the Lord of this Mannors behulf ſhall be given you 

In Charge, Tos ſhall neither for Fear, Favour, or Affection, or other 

partial Reſoect whatſoevir, forbear to preſent what you ought to find ; 

er find what you ought not to preſent. Tou ſhall herein keep the Lords 

Counſel, your own and your Fellows, and in all things according to a 

. fincere and wpright Conſcience jon ſhall preſent the Truth, the whole 

Truth, and nothing but the T —4 as by Evidence and jour own Knows 

ke; on (hall be induced, to he * of your Power, ſo help u oa. 
r. 22 him to Kiſst the Book. 


| When the Fotemanis thus ſworn, 4 3 or four more of Gs 


Jury to lay their Right Hands on _ Tack, and 19 75 them Wir 
Oath as followeths 


T” E ſame Oath which your Foreman Ie you hath made aa 08 
you and every of you, for your Parts, ſhall truly keep and perform 


Io the umoſt of 1 Jour Power, ſo help. me God, eee _ 985 
= Tally kiſs the Book, —- 


And in this manner. Ge all * 


Which done, Cauſe the . Re n can to make a third 
8827 and oy thug” © 7! 


Ai you that be 4 1 ds near, 9 4 ure 0 bare 5 
the reſt keep Silence. = 
| e * 
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Lib. IX. Of 8, veying. 91 
The Charge to be given to the Jury, may R. divided into theſe * 
Ting Heads, viz. Ses yd 1 
1. Lou are to enquire RT A 4. B. be Lood: of tlas Ai | 
PR a if not, who hath rhe* Righr- and incor che ſame to 
your Knowlede, mg 9217 C3249 Bt 1.2449 Word: d to 5 

2. You mut ſhew unto the Sirvepche hi his Perambulation all 
che Circ ir, Butts, Bounds-#nd'Limits of the ſame, and upon what 
and whoſe es Lordſhips, Lands and Pariſhes it borders 3 
and whether any confining Lotd or his Tenants do any where in- 
croach upon it, and by hom wheres UNS" how much 15 ſo in- 

croached. © <7 < Ort a1. 
. = Whether there be any other Mannot or - Mannorslying wickia 
the Limits or Circuit, or extending in part into this Manhors what 
are their Names? and who! are Owners bf them? and how art 
they diſtinguiſhed from this :, and doth this he wichin ahy other 
Mannor 2? bad D 

4. What Freeholders there are bin or delodg unto, and hold 
their Land of this Mannot ? What are their Names? what Land do 
they hold, and by what Tenure? what Reat do they: ray: and 
what Services do they owe? ? 20804 f pil 
F. Whether any Frecholder within or e to che Mana 
hath-commitred'Felony or Treaſon, and hath been thereof convie- 
ted, the Lord not yet having the Benefit of the Forfeiture: or whe- 
ther hath any ſuch Tenant died without Heir general or ſpecial? If 
fo, who bach che preſent Uſe aud poſſeſiidn of the Land, and by 
what right? What is the Lande Where lies it: and how much in 

iantity, and of what Value on ing „ 

6. Whether doth any Baſtard hold any Land belonging e the Man- | 
nor as'Heir to any? what is his Name ? what Land is it chere does 
it lye ? and hat is it yeatly worth? Here wa ate ta obſerye chat 
'a Baſtard, though he ber known: to be the Son of that Father that 
leaves him the Land, cannot inherit jure hareditatis but by Con- 
veyance. Neither if he — in his on Name, can any 
inherit it after him of his ſuppoſed Blood, unleſs he be married and 
have Children lawſully 'beporren; becauſe it is contra formam Eccle- 
e, as appears by the Sal. ß Merton, icaps 9. For a Haſtard is no 
Man's or every Man's Sen 0 Daugheer Re Mk" old 
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Cui Pater eſt Pop ieee e, ef ful 8 nee 
Cui Paterceſt Populas "NY ile faurem ven 888 
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. „What Deinaſne· landsohas 1 within or 1. 680 to the 
| Mannor 2: what Gand how mech. Moods,- Lade woods, Meadow, 
Paſture, Arable, Moors, Matiſhes, Heaths, Waſts or Shgepzwalks 2 
and what-isevery:kind worth yearly by the Acre? how many Sheep 
e Lonchheep upon his Walk Wi Vane An un een, What is a 
alt ben vd mne en 3066593) nomogheep- 
n (59 bord xd ans o tf e ab ho I a0 book! - 
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Sneep. gate worth by the Year? and what is every Acte of Wood 


worth by the Year? 


8. What Demeſne lands hath the Lord lying in the common 
Fields of the Mannor 2 how much in every Field and every Furlong? 
what is an Acre of ordinary Field arable Land worth by the Year ? 
The like-is to be ſaid of Demeſne-meadow lying in any commoh 
Meadow within the Manno. VVV 
9. What are the Names of all your common Fields? and how 
many Furlongs are in every Field? what common Meadows and 
their Names? and what Beaſts or Sheep may every Tenant keep 
upon the ſame when the Corn and Hay is off? and what is a Beaſt- 
gate and Sheep- gate worth by the Year? at what time are your 
common Fields and Meadows laid open? how are they or ought 
they to be uſed? whether is it lawful for the Tenants to incloſe 
any part of their common Fields and Meadows without the Licenſe 
of the Lord and Conſent of the Tenants? *' 2m | 
10. What Commons are there within the Lordfhip which do pro- 
perly belong to the Lord and Tenants of the Mannor ? and how are 
the Tenants ſtinted? whether by the Vard- land, Plough land, Ox · 
gang, Acres, or Rent? how many may every Tenant keep after 
either Proportion or Rate? Here we are to take Notice of the Sta · 
tute called Extenta Manerii made 3 E. 1. in which this kind of Paſ- 
ture is called Paſtara forinſeca, forein Herbage or Paſture, becauſe 
no part of it is proper to any peculiar Tenant, no not to the Lord 
himſelf, as are the common Fields and common Meadows. This 
kind of Common or Paſtura Forinſeca is ot three ſorts. The one is 
where a Mannor or Townſhip, holding their Land in ſeveralty, 
have by conſent limited a' certain parcel of Ground to lie common 
among them, and from the beginning have ſtinted every Man ac- 
cording to a proportion between them agreed; and that is common 
Pl by the Acre. 2. A ſecond manner of ſuch kind of common Par 
ure is where certain waſt Grounds, one, two or more lie within 
the Townſhip or Mannor, and the Herd of the whole Town is gui - 
ded and kept by one appointed by the Tenants, and at their gene- 
ral Charge, to follow and look to their Cattle: in which kind of 
Paſture there is alſo a Limitation both of the Number and Kinds of 
Cattel. And this is uſual in the North Parts. 3. A third kind of 
this Paſture or common Feeding is in the Lord's own Woods that 
lie common to the Tenants, as alſo common Moors or Heaths that 
were never arable, In the two former there is a certian Stint and 
Allotment both to the Lord and his Tenants: bur in this latter 
the Lord ought not to be limited, becauſe ſuppoſed his own, and 
the Tenants have no certain parcel thereof laid to their Holdings, 
but only bit of Mouth with their Cattel. But the Tenants. ought to 
be ſtinted in all ſorts of Common. Now Commons may be diſtin- 
guiſhed into, 1. Common in Groſs; 2. Common Appendant 5 
3. Common Appurtenant; and, 4. Common by way of Neighbour- 
hood. 1. Common in Groſs is where a Man by Deed granteth _ 
| EE, . another 


Lib. IX. Of Snver, . 93 
another Common of Paſture, 2. Common appendant is where a Man 
is ſeized of Land to which he hath Common for ſuch. Beaſts as ſerve 
for compoſting his Land, wherein Geeſe, Goats and Hogs are ex - 
empted: and this kind of Common is by Preſcription as an Appen- 
dix or Addition only to arable Land, and not to any other. 3. 
Common Appurtenant is in the ſame Quality, but with greater Libet-- 
ty, becauſe it is for all kinds of Cattel, Hogs, Goats, c. as well 
as other Cattel. And this Common may be made at this Day, and 
may be ſerved from the Land to which it is apputrenant, and ſo 
cannot Common appendant be. 4. Common by way of Neighbourhood 
is where the Tenants of two Lords or more adjoyning do inter- 
common either upon other with all commonable Cartel. But one 
may not put his Cattel upon others Commòns otherwiſe ; for if they 
do, an Action of Treſpaſs lies. R 


11. Whether hath any Man incroached upon any part of the 
Lord's Waſt by Incloſure, or adding any part thereof unto his own 
Land? who hath ſo done? where? how much, and how long 


hath it continued? | 


12. Whether hath the Lord any Park or Demeſne-wood, which 
by ſtocking, may tum to the Lord's better Benefit by Paſture, Ara - 
ble or Meadow? and what is an Acre worth one with another, he 
ſtocking how many Acres does the Wood contain? and what will 
an Acre of the Wood be worth 2 and what will the Land ſo ſtocked 
be worth an Acre? I FS WY F715 03 2 0 
13. What cuſtomary Tenants are there within or belonging tothe 
Mannor > what are their Names? and what Meſſuages, Tenements, or 
Lands do they hold by Name ? and what Rent do they pay? and 
what ariſes ro the Lord by the Death of any.ſuch Cuſtomary Tes 
nant, or by the Death of any Free-holder, by Fine, Heriot or Re- 
lief by the Cuſtom of the Manner? eee, 
14. How doth the cuſtomary Land of the Mannor by Cuſtom de» 
ſcend after the Death of an Anceſtor > and whether will the Cuſtom 
of the Manner allow an Entail by Copy? ahd whether doth it bear 
8 55 Eſtate? and whether may a Man be Tenant by che Cour: 
b 15. Whether ate there any Cuſtomary Tenements that are He 
 riotable diſmembred and divided into parcels to the weakning of the 
Tenement? and who be they that have cheſe Heriotable patcels'? and 
what quantity hach every one of them: apa 
16. Whether are not the Fines for Aqmittance of a'tiew Cuſto- 
mary Tenant being Heir, or coming in by Purchaſe or upon Surren -· 
der, at the Will gf the Lord? or are the Fines always certain? * 
o 17. How: and be what means may a Cuſtomary Tenant focfeit 
his 


his Copyhold-Tepement ? and whether bath any fuch Tenaut offend- 
ed in any ſuch manner? and who by Name? that is, Have they felled 
ee ploughed-up Ley. grounds or Meadows never ril- 

| led before, fuffered their Houſes to decay, palled down any Houſes, 
ox committed any other wilful Waſt23⸗b 91 FIR 
. Aa „ 


Pu. 12 The Lega Park Lib. IX. 
an ace th he  Culton ms of the Mannor iti general. both in the 
15705 Fd tio 8 or 122 to the Benefit of his Tenants. and. 
of the 415 ro perform co the Service of the Lord? : 
19. WI ther is there. within the Mannor atiy 2 or "Noi, 
that is, any) Bend man or Bond. man 7. Ci; there be What are "theit * 
Names? what Land do they hold? and w whit is the fame anmually 
worth L and 1 Goods do they poſſeſs? _ Obſerye this Tenute is" 
quite ob I g 
20. Wh et c hath a any Tenant or other Perſon within the Mut 
ſtocked. 5 any. Hedge-row, ploughed up any Balk or Land - hate, 
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removed any Mere: ſtone, Land-mark, or other Bounds between 
the hot rd's Demeſne and the Tenant's Freehold or Cuſtomaty Lands 
Inheritance, or between his Freehold and Cuſtomary Land, ot 
diene es 2 where is any ſuch Offence committed? 2 by whom 2 and 
lere wake th c ame to ſtand? = 
21. What Cuſtomary Cottages are chere within the Lordſhip; 
Tofts, Crofts, or Curtelages? what are the Tenants Names? What 
Rent do they pay? and what Services do they owe? | 
; 1. Wherk er are there within the Mannor.any new Tentnients' or 
Cores Barts, Walls, Sheds, Hovels, Hedges, Ditches, or ſuch 
1 * erected or ſet up, or any Water-Courſes or Ponds digged up 
n any part of the Lord's Walt , without the Lord's licenſe 2 where 
is it? and by whom was it dotie, and by whole licenſe, and upon 
PN C . . 
= © Tenants are there within the Munmy thut hold any 
+: I i enements by Indenture of Leaſe? what are their Lands? 
what hold they, for What. ! Rent, utider What Conditions or Cove: 
nants, 7 for what Term of Years or e 
24. hether hath or doth "the Lord imploy any Land to 701 
ment, as in taking in; Cattel to Paſture and Helbage: wh hath the 
diſpoſing of the ſame 2 what quantity f Land isfo Aiſpoled? and 
how many Cattel will ir paſture? and what is a Cow, Or, "Horſe, 
or Shee chere worth within the Manner: wa | 
25. Whether hath the Lord of the Maunor any Caftomary „ 
ter· mill, Mind · mill, Horſe· mill, Grieſt. mill, Mault-mill, l, We 
mill, or Fu lling-mill > 2 whether is there' within 'the Mannor any dther 
Mill, Tre wil, Furnace, or Hämimet, N "Sawing*mill, 
Sheer-mill, or any other Kind- Uf Mil- tis it wotth'by the 
[Year ? and in whoſe Oe eupation i ig ir? Here obſerve, that to'tlle 
Cultomacy a-mill KEY beldog ile Buty from che Teranrs, vie- 
that they Arg bound to gr Wer cr ar the Lord's Mill: add 
that kind A Cuſtom is ae Coro. And this thay be divided in- 
"TO two ſorts 5 2 ſocamie, Whete the Tenant is bond “by Cüſtom. 
{AS where is, £orn grows upon the "Mhnor ; 408 Te firms, h 
. he grinderh, of ny ill; AS  Coth Bobgfittn the Market, te Teahe 
As at liber grinds "vhcre he plehfzth, 7's our and TKindbessf 0 
bis Lor = it to Mill. h 5 
OR: By e, 0 Whither 


> 
1 * 


26. babes hath * Lord of the Mons any particular Fiſhing 
within any River, Brook, Meer, Pond or other Water ? where and 


Farmers thereof? and what common Fiſhings are therein? and how 
are uſed? concerning this n lee 25 H. 8. cape 7. and. 
1 H. 64. 2. BY 7 0 Tad 

5 5 27. Whether hath the Lord any . wichia his Manna bs; 
_ reaſowof any Moors, Mariſnies, Watets, Brooks, Reeds or ſuch 
_ ot any Woods wherein doi breed any Stork, Shavelars, c. 

any Pibble, Beach, or Sea bank wherein any Fowl bread? we 
—— the Profit of then and e they be worth tiy the Wear 


unto the Lord 2 t 10 21 
28. Whether hath not th Lond of the Manar ultra memoriam 1 


minis, had and received all Waifs, Eſtrays,iFelons Goods, Treaſure 

crove, and ſuch like profits within the Aarpor 2- and whather bath 
he been anſwered of them from time to time truly or. mor? and 
who is the Officer chat overſees che me _ whether be) = total» 


” and fully anſwered e 

29. Whether are there within who Aarne 25 Tin-Mines, Lead- 
Mines. Copper- Mines, Coal - Mines, Quarries of Stone, vi Marble, 
Free: ſtone, Mill stones, Lime ſtones, Grind: tones, Matle or Qhalk- 
pits, flimy or mooriſh Earth fit for Giling of Land, or any Potters 
_ Clay or Clay for Brick or Tile, er any Fullers Eatth, or any Sand 
— — or ſach* kinds of Commoditigs ? and what ate every af 
chem worth by. ehe * ear to the Lord or "21 how are they inaprove* 
ble? 1 

30. Whether thre are te be Mower any Tucfs, Pears Heath, 
Broom, >Furzes, G.. which are or may be; fold yearly within the 
Manor to the Lord's proſit? and what may they yield: hy the Lear 
- If improved ro the utmoſt Value? Here note chat theſe rhipgs be- 
fore mentioned are not 8f-equal:Uſe and Advantage in exety Coun- 
try: for Eſſex affords lircle. of them; but Notthwwherland,, Cumber- 
land, and , eſtmorland, as alſo Tincolsſtunc, ;CambrideefÞire, Lance: 
ire, Yorkſhire, and many. other places yiold good Rocce ph them aan 

they are there uſed: as good Fuel ome ne 
„%% Whether is chere within: aht Aan vor any Slate :ſlones far Ti- 
ling, red or black Lend or Qker:for Matkingeſtones : Nate ahat 
Cornwall abounds in Slate, and Saen plenty, of the Matk/ 
ones, and ſame/Milleftemes: - W a adW os. 

a. What Deer hath the Bort ãm his Patkc> who: Koper? 
- Aha is his annunl Fee? bath henny MWamen of Canes or ng 
who: is 'the:Keeper' of eithernof them 2; cand what! It 9 ;&tath, 
by the ear: rat are. theidbidePark — thyby. 
YFearobeler by the Near, the Daer, ¶Conays o Hara Nh 
ſtroyed? Note that a Park fon Deeciis.more:fot tis 2 
Gor i the Profit of the Lord: ati:Gommanwealth=:1 Wairensiof rs 
: ard neunciccollaty as ecquiziaguidcichGaudatofeciiio/bubm can 
ho mg tr LOTT mn 211 £53bauH 1: i = 
RM | 03 bailes 2 voy 288 Pro bop £ 0 n BS ig 


| how far doth it extend ? and what is it yearly worth 2 and who be 


EE : 


06 Tue Legal Part Lib. IX. 
33. What Penſions, Portions, Payments or Fees ate or ouglit to 
be yearly paid out of the Mannor? to whom ought they to be paid, 
and for what? and whether ha ve they been duly paid, or diſconti- 
nued, and how long > Theſe: Things ought to be duly. ex- 
amined, as well as to what goes out of the Mannor, as what is re- 
CCC ˙ » 2, BR DB, 
34. Whether is there within this Mannor any Weekly Market, or 
any Fair at any time of the Year 2 on what Day or Days e who hath 
the Toll and Profits thereof? and what may they be worth, either 
in his own Hands, or to let to Farm? Here note, that Markets and 
Fairs are not appendant to a Mannor, but commonly held by Fa- 
/ ˖ ˙⁰˙· ionragt, fe 
33. Whether hath the Lord any Leet or Law-Day within the Man- 
nor > what is the Extent thereof? and whether is there any Court 
kept within the Mannor from three Weeks to three Weeks ? and of 
what hat the ſaid Court power to judge and determine. 
36. Do you know of any that have any Deeds, Evidences, Court - 
Rolls, Rentals, Suit -Rolls, Cuſtom-Rolls, Books of Survey or Ac- 
count, or any other Eſcripts or Muniments touching or concerning 
this Manner 2 if you do, you are to produce them, or cauſe them 
r earn ys vr, Zo 
37. Who hath the Advouſon, Nomination, Preſentation and Gift 
of the Parſonage, Vicarage, or Free-chapel belonging to this Man- 
nor? whether the ſame is an Impropriation 2 and who is Incumbent 
of the ſaid Parſonage or Vicarage > or who hath the Impropriation 
in uſe > and what is it worth by the Year > This, though it ought 
to be inquired, yet I ſuppoſe is not to be reckoned as parcel of a 
Mannor, becauſe a Matter of Spiritual or Eccleſiaſtical Function can- 
not be parcel of a ſecular Living: But a Mannor as touching the Tithe 
may belong to an Eccleſiaſtical Charge. Net do I conceive an: Im - 
propriation, though it belong to the Lord, to be parcel of the Man- 
nor ; becauſe from the firſt * was ſeparated to a Spiritual 
Office: and though the profits were afterwards diſpoſed to a Secular 
| perſon, yet do they thereby become parcel of the Manner. 
38. Whether is there any Land concealed or Rent detained within 
this Mannor, and by whom, for what, how much, how long 2 or 
whether is any Land granted in Mortmain n 
39- Who is the Lord's Bailiff? what is his Name ? hath he a year- 
ly Fee? and doth he hold by Patent for Life, or at the Will of the 
Lord? who is Steward of the Lord's Courts? what is his Fee 2 and 
how doth he hold > who is Woodward? and what other Officers are 
there within or belonging to this: Manner ?. and what are their Fees 
or Salaties ? Here note, that ſundry: Manners ha va divers Officers, ſume 
i appointed by the Lord , and ſome: by! the Tenauis: But theſe are ſo 
i. go: Within what Dioceſe and Deanery, or within what Diviſion 
Hundred lies this Mannor 2 what Beacons are you appointed to 
watch aud ward at? and where are you generally called to Shuſter 


: ' i 


Lib. IX. Of Sui. 97 


and ſhew your Armour > Here obſerve that the Eccleſiaſtical Juriſs 


diction takes place in all Counties, for the Ordinary is precluded in 
his Viſitation. Every Subject is ro anſwer for himſelf according 


to hig Family and the Extent of Family or Lordſhip, The Ordina- 
ry may inquire concerning Recuſancy, and the Miniſterial and 
Civil Officers into Bounds and Limits. How neceſſary Beacons 
have been in the times of common Invaſion, is obvious to eve- 
ry Eye that has lookt into our Hiſtories : and for Muſters , though 


there were anciently a certain place, yer by late Statutes ſince his 


 MAFESTT's happy Reſtauration, the Militia is otherwiſe ſertled, 


and all perſons may be called ro Muſter and ſhew their Arms, where 


the Lords-Lieutenants, - or the Deputy Lieutenants ſhall ſummon. 


them to appear within tlie County, and in caſe of Invaſion they may 


be ſent farthers. . : 


41. What Market - towns are neareſt unto this Mannor? and what | 


Commoditits are there ſpecially vented? This is very neceſſary to 
be known by the Lords, eſpecially ſuch as live far diſtant from their 


Manners, 'becauſe many times they may fit themſelves with Tenarits 


fir and capable to ſupply thoſe Neceſſaties, which. haply otherwiſe 


might be wanting. 


Theſe are the principal Articles that every Surveyor ought to inquire 
into ; bur he may in his Diſcrerion order his Buſineſs ſo as not to 


be tied to this particular Form of Words, yet he muſt take the Sub- 
ſtance of theſe Articles, or ſuch or ſo many of them as he conceives 


(guided by ſome Preinſtruction or fore Knowledge of the State of 


the Manner) are fitteſt to be delivered to the Jury: and withal he is 
to explain to them the Meaning of every Article more at large, as in 
ſeveral before we have ſhewed to him. And when he has finiſhed 


his Charge, it is not inconvenient to give the Articles in writing to 


the Jury. that they may the better and more eaſily anſwer their 


Knowledges; for perchance the Jury cannot ſo methodically ſet 
down their own Meanings 3+ therefore the Surveyor may correct 
the Form, ſtill retaining the Meaning and Intent of the Jury. Then 
let him read to them, chat they may allow or diſapprove the ſame: 


and if they doubt any thing, he may give them a Day or more 


ood 


(as he ſees. occaſion) to conſult and deliberate, and then adjoutn 
the Court ſor that time nnn 


— 
* 


\ 


Immediately after the Charge ended; the Surveyor is to make Pro. 


_ clamation in the Name of the Lord of the Mannor, that every Te. 


nant do forthwith produce his Deeds, Copies, Leaſes and other E- 
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es 21.14 33 30” 


| for Continuance. CY £54420 O05 en 


% 
* 
* 
89 


S 


? 
*. 


2 pF U * 54 Pe *+£ * 
wh ww T7 © 4 i # 1 - 


The manner of theſe Enttics'is asfollfweth- 7 


Intratiunes omnum & fagularum Charthrom, Coflarinh, 'Tadentif3- 


unn. enninmque tliuriny Evident" Teuentium thidem fuck. 2 1 die 
Octobris Anno Regni noftxi Caroli Il Dei Gratia, Anglia, Scotin, 


Francia Hibernie Regis, Fidei Defenſoris,"Gc, viceſins quinto 


Annoque Domini 1673. ut Jequuntur © viz. <p 
EE oo == Charta 
ae » 
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Socage 5 


A Cloſe called Fearn-Cloſe, containing 12 Beaſt-gares, a at 


S. K. and before that in the, . of O. N. to him e 25 


he Order fllowing 3 


| The Legal Part 3 Li. * 


0 harte E Tenentium : and under this Head: fr downall Fre ree- | 
hold · eſtates. Thus: . 


carta Liberorum Tenentium. Thorne FTawnſhip 3 2 
= Abraham Knowles, holdeth freely to him a his\ OP ee 
| Heirs for even, by Deed indented, bearing -Date the | 
15 of May in the 13th Tear of the Reign: of 3 
Char les the Firſt, &c. made and granted by, : 4. 
75 rom Solomon Smith Kc. All that l xiij . iv. 
A or Tenement (expreſſing the very Words 3 
lol the Grant) On which Grant there is a Deed of 5 . 
| Feoffement of the ſame Date, with Livery of Seiſin 
| chereon paſt accordingly 3 3 by the yeah 1 Rent . 
e of- 8 J. 


1 — 


The Particalars Ln by this Deed. 


The TREES houſe,Outr-houſing and Site, conſiſting JA. "9. 


an Orchard, 2 Gardens,2 Yards, containing togetherz00 oz 18 
A Cloſe or Meadow called Home Cloſe, containing - e It 
Another Cloſe-called Well Clofe, containing - ——09 or 10 
Of Meadow lying in 3 parcels in Zong Mead, containing 1 oz 07 
A Cloſe of Arable Land, called Bowyſe, containing ——10 or 19 
Arable in South-feld, in 6 parcels, containing ©4_ 02 Oo 


I2 5. le Gate,« a Gates 
In the great Moore, at 6 5. 8 7 per . 0 Cc. 


On the Downs, depaſturing for 90 Sheep, at 34 le Ge 90 Gates. 
Common (ſans fim) on the Moors | 


Thomas Richardſon holdeth by Copy of C Court Roll Beur- 


2 


— — 9 — —— 


ing Date the 18th of October, in the Hxih Tear of 1. 
Reiz of our Sovereign Lord King Charles the ſecond, of 
the Surrender of M. G. Two Meſſuages or Tenements (ex- | 5 Ow 


preſs the Words of the Copy) late in the Occupation of \ xxv. 
and Heirs, at the Will of the Lord, according to the 
Cuſtom of the Mannor, for which be paged Fine x ib. 
iii a. viii a. and peyeih Rent per Annum. 


Acſter this write the r ag before i in the dab. 
If the Eſtates be for Lives, then the Entries muſt be according to 
the en of the Copy; and at the Foot of the Entry of oper Copy. 
__ to ſer down the Ages of the Tenants in poſſaſſion, and 
ewile of them in Revenſion, and wn n pariulas in 


n * 2 


* 
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Aden Townſhip, Copy-holders for Lire: 
Thomas Cooper, bolaeth by Indenture bearing Date the roth! 
of in, Fu in the twenty firſt Tear of King James, made and 
granted by and from R. S. All that Meſſuage or Tenement, &c. „. 
(expreſſing the 'Words of the Grant) for the Term of the natu-1_ 27 
ral Lives of the ſaid Thomas Cooper aged fifty thr 2% Tears. « 1 Vo 


After this write your Particulars as before, and after them ſuch 

brief Notes or Memorandums as you ſhall ſee fitting, according to 

5 When this is done, then proceed to Leaſes, wherein the Sure 
veyor muſt obſerve theſe following particulars. 3 


Dies, Menſis, Annus. Partes inter quas facta eſt Dimiſſio. vel In- 
dentura. Conſideratio conceſſionis. Particularia que per Indenturam 
conceduntur. Habendum, cum termino annorum aut vitarum pro quo 
aut quibus conceduntur, Redditus &. tempora ſolationis. C lauſulæ di- 
ſtrictionis, aut foris factura. Conventiones & proviſſones, breviter, ſed 
_ diflinile. Quomodo obligatur ad warrantizandum Conceſſor, &c. Io 
5 An this is ſufficient for the manner of entring all ſorts of 
— ee w ig ae, Mad 


. + The Order and Manner how the Furies Pardif. is to be 


4 " I. Fx 


. near to the concluding of your other Buſineſſes, as are 
defore directed to be dòne, you muſt haſten the Jury to per- 
fect their Verdict, which effected, call them before you, and exa- 
mine and compare the Articles wich their ſeveral Anſwets thereunto, 
and reduce the fame into an orderly Form, obſervimg weft the Sub. 
ſtance of what they have found and preſented, and reatibg, che fame 

to them,and having their Approbation and Allowance thereof, cauſe 

the Clerk to ingroſs the ſame in Parchment accordingly, together 
with your own private Notes and Obſervations, and reading them 
over to them again, being ſo Ingroſſed, and they having ſet their Hamds 
and Seals thereunto, demand of them it they be mutually agreed in 
this their Verdict, which when they have acknowledged, receive the 
ſame from the Foreman, (in the behalf of the reſt) and diſmiſs 


Your Court. 1 
After all this is done, the Surveyor is now at Leiſure to perfect 
his Perambulation and Survey of the Mannor, and to Ingrols the 


n 


7, be 


4 . 
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The Legal Pot Ib. IX 
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Te Manner how to Ingroſs a Survey, 
True and perfect Survey of the Manner of B. in the County of 
c. being parcel. of the poſſeſſions of M. S. who holdeth the 
ſame of our Sovereign Lord the King, as of his Manner of L. in Fee, 
and common Socage (or otherwiſe if the Tenure be other) and by 
the yearly Rent of 6 5. 84. had, made and there taken, as well by 
Inquiſition, and the Oaths of a ſufficient Jury in that behalf, as by 
the View and particular Menſuration of all and every the Meſſu- 
ages, Lands and Tenements of, within, and belonging to the ſame: 
Anno Dom. 1671. Annoque Regni Regis Caroli II. a4. 
After this (or the like) Title is to be expreſſed, 1. An Alphaberi- 
cal Table of all the Tenants Names. 2. A general Rental of the 
whole Mannor. 3. The Names of the Out-boundaries of the whole 
Mannor. Mention the Mannor-houſe, and the Dimenſions there- 
unto belonging, and in whoſe Occupation the ſame is, whether in 
the Lord's own, or let by Leaſe or otherwiſe, to an Under-Tenant or 
Tenants, with the Rent thereof to the King. 4. What Parks, and 
what Number of Deer in them, and of what Kind. 5. What Fields, 
Cloſes and Demeſnes are in the Lord's own Hand. 6. What is let 
out by Leaſe, for Lives, Years, ©. as hath been already ſhewed, 
And under the Paragraph of Demeſne, enumerate all Mills, Mines, 
Games, as aforeſaid. 7. The Rectory, Parſonage, and Vicarage 
(if any be) and Glebe. 8. The Free-holders Land. 9. The Co- 
py-holders. 10. The Tenants for Life.  , — 
Here note, That all the Lands in any: Manner, are one of theſe * 
ſeven Tenancies, viz. 1. Demeſnes. 2. Glebe lands. 3. Free- 
holds. 4. Cuſtomary. 5. For Lives. 6. For Years. 7. At Will. 
And in this Order you ought to Engroſſe them. 
Having thus far proceeded in the Engroſſement of your Book of 
Survey, and expreſſed tat large the Quantity, Quality, Tenure 
and Value of all Particulars contained within the Mannor 3 you may 
briefly ſum up the whole as is expreſſed (for Example ſake) in this 
following Ai. hon od „„ 
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07 the Appellations, or Names, of. Lands i in . bla. 


Aving thus run eu the ſeveral Particulars of Survey 
14 1 according to the Law, we will give you the ſeveral Dill ine- 
tions of Lands by. their Appellations in patticular Places. Thoſe 
generally: known are diſtinguiſhed into bee , Roods Acres, Tard lands, 


Plongh. lands, Hides, &c. But beſides theſe there are other Denomi- 
nations given to Land, which we may ſupp6ſe to have been anci- 
ently taken from. Coins, as Fur ecke, Obolates, Denariates, Soli- 
dates, and Librates, 
Ihe Fardingdenl, 'Quadrantatd, terre, Lenifies aRood, 4 a 1 of an 
Acre See Crompton s Jur. and Reg. orig. 1. We read in Fitzh 87. 
of viginti Libratas terre; as alfa Reg. orig. 49, & 248. importing, 
as it ſeems; fo much Land as yields twenty Shillings Rent annual- 
ly. So you may read farther Reg. 249. centum Soli dat as terrarum, 
tentmentorim &. reuituum. But Roods and Acres differ many times 
according to the Cuſtom or Uſage of ſeveral places. Yer notwith⸗ 
ſtanding the ſeveral Varieties, the Surveyor muſt make his Com- 
putation. by the Standard ; alrhough perklips* it m be that the 
Lord's Demeſnes in ancient Surveys habe been mea ured by the 
twenty-foor Pole, called Menſura major, and the Cuſtomary Land 
by ſixteen Foot and a half, : ca minor Menſura. So the. Frönchk 
Arpent or Acre, containing 100 ſquare pales bk laid out in meaſu - 
ring Woods by the twenty two foot pole, which is called the King's 
 Arpent ; yet their other Lands are computed by the” pole ＋ 20, 19, 
or 18 Foot. 

The Ox- gang, called by Skene Bovata rerræ, is reputed to contain 
thirteen Acres; yet we find it ſometimes more, ſometimes leſs, as 
Cuſtom leads: and Bovata is properly uſed of Lands in Gainour,that 
is uſually ploughed. 

The Tard-land, Virgata terræ, as Mr. Lambard holds. is ſometimes 
twenty, other times twenty four, and ſometimes thirty Acres; 
and it is not reputed in Demefne, but in Gainour. 

A Plough-land or Carne of Land, Carucata terre, is ſaid to contain 
four Vard · lands at thirty Acres to the Vard- land; that 4 — 
aratrum arare poteſt i in novali tempore. 

A Hide ff Land, Hida terre, lis ſaid to ſbe ſuch a portion of 
Land as may be tilled with one Team in a Vear 2 a Day, accor- 
ding to "Heir ſeveral Tilrhs and * ald ſo Crempton affirms it 
to be 100 Acres by Statute, and fo confoungs Hida with Carucata. 
Others ſay that every Hide of \Land contains four Plough-lands at 
120 Acres, and fo four Hides make a Knight's Fee. 

A Rnight's Fee, Feodym Militare, is ſo _ as is ſufficient yearly | 
for the Maintenance of a Knight and his Retinue with convenient 
Allowance and Revenue, which in the time of Henry the Third was 
fifreen pound. But Fir Thomas Smith i in bis Book de Rep. 2 
| ratet 


rateth it at 40 J. per — But' Cinbtin records it to be. 680 
800 Acres. After ſome Computations it contains 5 Hides of Land, 
each Hide 4 Yard-lands at 24 Acres. 
In the. Dutchy of Lancefter a Knight's Fee contains 4 Hides of 
Land, each Hide 4 Plough-lands, each Plough-land 4 Yard-lands 
at 30 Acres, anfounting in the Whale ro 1920 Acres. | 
Two Knights Fees makes a Cantred, 2 Cantreds and a half make 
a Barony, 508 one Berra and. a half makes an Earldow, that is 00 
ſay, 38400 Acres. | 
But aithongh theſe 3 proportions of Land do not always hold with 
their Titles of Honoup, ß their Deuominations continue their Ori- 
ginal. Inſtitutipn; and howeyer they may be diſmembred quoad quan- 
ritatem, yet the Right and Diggiry is indiviſible; inſomuch as if a 
Capital eſſuage be Caput Comitatus vu Ruronia, it may not any 
means be parcelled. And the Relief depends upon the Dignit 
after the ficſt Allatmenc.; 6 | viz, 100 5.for.a Knight's Fee, 10c Marks 
for a Barony,” and 100% for an Earldom. Sec Megna Charta. 

In the laſt lace, ch the Survęyor is to obſerve that the Tenants of 
Mannors holding heels by by Charter in ancient Demefne cannot be 
impleaded a 7 ed upon Enqueſis out of the fame Mannor; 
and they are ree For 1. things concerning their Suſtenance and 
Husbandry, and exempt from Contribution towards the Expences 
of Knights of the Shire that ſerve in Parliament. F. N. B. 14, and 
128. Of theſe there are ſeveral ſorts: as, 

Infeoſfing with Toll implies Freedom from Cuſtom, &. 

With Caruage, from Taxation by Carues. 

With Bruck. bote, from repaiting and re · edifying Bridges; as with 
Burgh- bote, being the ſame for Caſtles. | 
Footgela, implies a Privilege to keep Dogs within the Foreſt, not 

being expeditated or lawed without Controu. | 

Waives, Weifs or Maived Goods import ſuch Goods and Chattels 
as being ſtolen are left or forſaken by the Thief in his Flight. 

Infenctiefs enables thg Lord of the Mannor to judge of Felons 
inhabiting within his Fee: as Uifangthefe to judge, or at leaſt to ex 
ecute Judgment of Felons apprehended within fe. 

For Accrewments to the Lord of the Mannor by Felons, not a | 
their Goods both real and perſonal, are forfeited, but alſo their 
Lands non entailed eſcheat poſt annum diem © vaſtur, except in 
Gavel· kind and ſome peculiars. \ 

Baronies infeofled with them had formerly power to diſpoſe of 
Villains, their Children, Goods and Chartels. 

Abiſherfing, alias Miſberſing, implies both Forfeitures and Amerci- 
aments of all Tranſgreſſions within the Fee, and alſo the Immunity 
from the like penalty. 

Bloudwite is all Amerciaments of Courts for ſhedding of Blood. 
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Eftevers granted out of Woods or Forreſis include AMonſebore, and 
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— INST RUM EN TS uſed, in | ati are, ei- 
2 = ther, to meaſure, or lay down the Lengths. of Lincs, 
Li or their Paſirions; . 2 

The mot proper löſiuments ſor meaſuring 
| Lengths; in Tous Streets, or any other Buildings, 
2 sare ? Foot and 10 Foot Rods, and a Chain of 50 
Foot long; for Fields and Woods: a, Chain of 66 Foot or 4 Poles, 


conſiſting of 100 Links, each containing: 7-Iaches and 22; and a 
Rod whoſe - length” is equal 20 oft the Chain, chat is 10 


Links, or 6 Foot 7 Inches and For Roads the Wheel. 
Thee Inſtrurdents uſec N Foſitions of Lines are of 1 two 


kinds d IS - en LL " AY 
With ſome we take the Poſition: of 4Lino; by. the. Angle which 


that Eine makes wirk' the Meridian, uſing:a Box and. Needle; as 


with the 7 huadulitt, the Clreufufexentor, ny Plain Table, the Peram- 
Bulator, the Perathor; Ke. Ne And this aur es calle the e f 
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With others we take the Poſition by the Angle that tlie Line 
makes with any other given in Poſition; as with the Limb of the 
Theodolite, the Limb of the Semicircle, the Frame of the Plain Ja- 
ble, the Beuel, the Chain, or Rods. 4 

All other Inſtruments either differ from theſe only in their Names, 
or elſe are contained in them. „ ö 

But with ſome of theſe Inſtruments, very conveniently we take 
the Poſition in both manners, at one Obſervatian ; as with the The- 
o:olite, the Semicircle, or the Plain Table. | 5 

With ſome of theſe Inſtruments we take the Angle it ſelf, as with 
the Bevel, or with the Plain Table covered with a Sheet of Paper; 
and with others, we expreſs the relative quantity of that Angle by 
Numbers. So when we uſe the Chain we expreſs the Angle by 
Sextants, Links and tenth parts of a Link; when we uſe Rods, we 
expreſs it, by Sexrants, and centeſimal parts of a Rod; and when we 
uſe other Inſtruments, we expreſs the Angles by Degrees and Mi- 

nutes. me e 5 | 
We alſo obſerve, that of Theodolites and Semicircles there are vari- 
ous kinds; in ſome the Box is fixt to the Plate, in others to the In- 
dex. And the working with each of thele varies according to the 
manner of their Numbering. & 

As for Roads, the Wheel with its Indices ſhewing the Diſtance, 
and its Box and Needle with Sights ſhewing its Bearing or Poſition 
in reſpe& ot the Meridian, is an Inſtrument ſpeedy and ſufficiently 

exact; provided we reject the Breadth of the Road, and only re- 

+ gard the Bearing and Length  - I 
Laſtly, Inſtruments for plotting, are a Scale decimally divided the 

whole Length, cloſe to both che Edges; and at every tenth Diviſion 
numbered ©, 1, 2, 3, 4, Cc. denoting Chains; the numbering ſo or- 
dered that we may count either from the Right to the Left, or from 
the Left to the Right; and a Protractor always to be divided num - 

bred and fitted to your Inſtrument... r. 

For all Circumferentors (either ſo diſtinctly, or uſed as ſuch, vis, 
when contained in the Theodolite, Semitircle, or Plain Table) Let the 
Numbers in the Protractor encreaſe contrary to thoſe in the Box; But 
when the Box and Needle takes the Bearing, as the PeraFor or 
Perambulator doth, the Numbers of the Protractor muſt encreaſe as 

thoſe in the Box. And for the Limbs of all 7heodolites, Semicircles and 


Plain Tables, if the Circuit be made : 3 — to the Numbers 


. » 


on the Limb, the Numbers of the Protractor moſt conveniently en- ” 


creaſe the = 5 way with the Numbers on the Limb of the 


Inſtruments 
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„n J Tobin ah Be eu hl 
 . "+ -*. » preceeding Inſtruments, 


1. By the Circumferentor. 


HE Box of the Circumferentor is divided into 3 60 Degrees; | 


9 


and numbred in 4 Quarters, from the North and South both 
o the Eaſt and Weſt, by. the Figures, 10, 20, 30, 40, 50, 60, 70, 
30, 90, but theſe Diviſions are alſq numbred from the North to- 
wards the Eaſt or Weſt, all round, till they end at the North again; 
by the Figures 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, and ſo 


on to 360. Of theſe two ways of numbering, the latter is proper- 


2 
* 


rrumferentor, and the former the Traverſing Quadrants or 


ers. 8 = . 
Novy if it be required to obſerve the Bearing of the Line A B (Fig. 


ly the Ci 


1.), the Inſtrument ſtanding at A. The Flower: de · luce being to- 


wards you, direct the Sights to B; and the South End of the Needle 
will point at 207 Degrees in the Cirrumferentor, and at S. W. 27, 
in the Traverſing Quadrant. 1 
And if you were going round the Field, and ſo next to obſerve the 
Baring of the Line B C, at B; turn the Index about, the Flower · 
de- luce being towards you, till through the Sights you ſee the Hair 
cut C; then will the South end of the Needle point at 11 f, in the 
Circumferentor, (which is the Bearing, always counted from the 


North, and in'theſe Examples indeed Eaſtward ); and at S. E. 69 in 


the Traverſing Quadrants; which is the Bearing always counted 
from the North or South towards the Eaſt or Weſt. Here we 
may note, that the Bearing taken with the Circumferentor may be any 
Numbeg of Degrees not exceeding 360, but, that with the Tra- 
verſing Quadrants never exceeds ninety Degrees. "0 5 
When you ſuſpect the Needle doth not play well; direct your 
Index to your Mark, and.note the Degrees pointed at by the Needle 
in a waſte Piece of Paper; thei with a clean Knife, or a Key, or any 
other poliſhed Bit. of Steel, which bath touch d a Loadſtone, move 

the · Needle, by applying it to the Box, and examine when it hath 
ſerrled' again, What Degrees it then points at, your Index being 
till directed to che, Precceding Mark ; and if the Degrees are the 
ſame, they. may be entred in the Field-Book ; but if not, the Cap 
and Pin muſt. be cleanſed with ſome brown Paper and u little Put- 


tey, and thereby freed of fiich Duſt or Dampneſs as hath gotren to 


it; if after all the Needle doth not play freely, ſcrew in a new Pin, 


- or. 


e ee Pe f n il i + . d xl. | ” » 
or ought to hape in his ocket while he is in the Field. 
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r uſe another Needle, or do boch; theſe -Neceſſaries evtry Survey- 
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If you ſuſpeR any Error in the Bearing of any Line already taken, N 


ariſing, from the Needles being acted on by ſome hidden Magnetick 
Power, or from your own Miſtake in obſerving the Degrees pointed 


at; the Doubt may be cleared and the Error corrected at the next 


Station; thus, | 


Having come to B (Fig. 1.), the Flower-de-luce being from you, 


look back to A, and then will the South end of the Needle point at 


207 degrees in the Circumferentor, and at S. W. 27 degrees in the 


traverſing Quadrants; juſt as it did at A. 5 
Laſtly, if you have no Reaſon to ſuſpect the Needle, and it is 
moſt convenient to plot by it, the ſpeedieſt way is to place the Inſtru- 


ment only at every other Angle; and there to take the Bearings of 


the two Lines. conſtructing that Angle. 


So, if you would obſerve the Bearings of the Lines of Fig. I; 
firſt, place the Inſtrument at B, and with the Flower de- luce from 
you, direct the Sights back to A, ſo the South end of the Needle 


will point at 207 degrees in the Circumferentor, and at $. W. 27 de- 


grees in the Traverſing Quadrants which is the bearing of AB; 


then with the Flower-de-luce next you, direct the Sights to C, ſo 
the South end of the Needle will point at 11 1 degrees in the Circum- 
 ferentor, and at S. E. 69 degrees in the Traverſing Quadrants, which 
— TOE. Gr Tn Regs 
Now, place the Inſtrument at D, the Flower-de-luce, being from 
you, direct the Sights back to C, ſo the South end of the Needle 
will point at 44 degrees 30 minutes in the Circumferentor, and at 
N. E. 44 degrees 30 minutes in the Traverſing Quadrants, which 
is the bearing of CD; and directing the Sights to E, the Flower- 
de-luce being towards you, the South end of the Needle will point 
at 102 degrees 15 minutes in the Circumferentor, an 
grees 45 minutes in the Traverſing-Quadrants. 


the Degrees of the bearing in both Caſe. 
To protraft any Line whoſe Bearing is talen 


* 


with N. and S. for North and South,; then ay the Center of rhe 
Frotractor on the given Point A, repreſenting the Station A in the 
Field, and, by Help of the Diviſions continued beyond the Ends 
of the Diameter of the ProtraFor, lay the Diameter parallel to thoſe 
North and South Lines, the beginning. of rhe numbering North- 


wards, when the degrees are fewer than 180, but Southwards 


when more; the Protractor being thus placed cloſe to? the 


9 


Limb againſt 207, the degrees of the Bearing, make a Mark 


d at S. E. 47 de- 


and 


IIRST, draw Lines parallel to one another quite through the 
1. deſigned Draught, at Diſtances not exceeding the breadth of - | 
the Diametrical part of your Protrador, as in Fig, I. and mark them 
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and to it draw the Line AB ; and ſo will A B have a Bearing like to 
that, which you obſerv'd the Line A Bro have in the Field: In like 

manner you may lay down the bearing of any other Line, as BC; 
if you obſerve to lay the beginning of the numbering Northwards, 
when the degrees are leſs than 180 degrees, and Southwards when 
ores - „„ 335 | 
And if you would lay down the bearing of any Line A B from 
any aſſigned Point A, with the Traverſing Quadrants; after 
you have drawn North and South Lines as before, the. North being 
upwards, write Eaſt on the right Hand ſide of the Map, and Welt 
on the Left. Now lay the Center of the Protractor and Diameter as 
| before taught; ſave that inſtead: of obſerving the Number of the 
degrees, you turn the Limb of the Protractor Eaſtward, when the 
Nu is N. E. or S. E. and wn Tm it is N. W. or 
The ProtratFor Wing thus placed, againſt S. W. 27, make a Mark 
and to it draw the Line A B, and ſo will AB have a Bearing like 
to that which A B was obſery'd to have in the Field. In like manner 
you may lay down the bearing of any other Line. | 


2. Witha Theodolite, both by the Limb, and by the Box | 
. „ 
1 fore ou engage in a Sutvey; you ought to conſider the num · 


- plac'd in the Center, conſider whether the Numbers encreaſe from 


he Farmer's familiar Phraſe, whether the Numbers encreaſe with or 
- againſt che Suns Motion. ik 


A = p : 5 | 73 ; = Ws 3257 4 10 1 oy: I l Twitch | # | 
1 are > the Circuit is moſt conyeniently made - againſt che 
Increaſing of the Numbers;/and the £:= 2/B9ts hall aleays be di 

| rected to chef haf 2 Sog. and.the/ Index. to rhef net And 
 -rhen if yo- ep thebeginning of che degtees rowards you when 
vy dreck che fixt Sighes; and the Blower-de-luce towards you 
Vben you direck the Index; the degrees cut by the cad of the 
Index which is next you ate the degrees of the Angle; and the de- 
grees pointed at in the Box by the South end of thei Needle, give 


* 


the bearing of the next Length. And this bearin will be in all re- 
ſpects the fame with that taken with the Circumſere tor; provided 
that the Box be divided and numbred likg that of the Circum- 
„ 0 Os E 
This double Obſervation is of great uſe to the Surveyor; for 
hereby àe may either plot by the Angle or by the Bearing, or both, 


as he ſhall find moſt convenient; and alſo he may prove his Obler- 


vation before he moves his Inſtrument. For, of the Numbers ex- 


preſſing 


D bering of your Inſtrument.; thus, when the Eye is conceived 


the Leſt to the Right, or from the Right to the Left; or according to 


A ad chen obterve, that with a Theodelite whoſe ox is fix'd to 


- 
* 
XS 


= | | The Appendix: LR © 
preſſing the bearing of the Lines forming any Angle, if the leſſer 


be ſubtracted from the K and the Remainder edc 


by 180 Degrees whens greater Fthan 1 180, the Reſult willkgive ei- 


ther the Angle it ſelf or its Supplement to 360 degrees. 
Plate 2 
I ndex 


and the Numbers in the Box ole che g an ome * way with the 


Numbers on the Plate, as they generally do,or as L would chuſe to have 
them; then a Protractor being numbred contrary to the Numbers in 
the Box, will be fitted to lay down the Plan, either by the. An- 
gles taken by the Limb, or by the bearing taken by the Needle. or 
dy both together in quer to prove the Truth of each other. And 
then alſo may the Truth of the Angle or bearigg be proved, before 
the Inſtrument is moved from the Station 1 either of the two fol- 
lowing Rules. 

If to the preſent bearing be added 180 Jelites, ad 19 the 
Sum you ſubſtract the laſt bearing; then the Remainder will be the 
preſent Angle. | 

And if to the -reſetc Angle you add the laſt bearing, and from 
the Sum ſubſtrac 180; then will the 3 be the preſent 
bearing. 

But if the Degrees ba ſubtracted are more than tholg Gag which 
they are to be ſubſtrated ; tlie latter muſt be encreaſed by. 360, and 
then ſubſtract. 

And if the "NE ox be mog chan 360, then abate 360, and tho | 
| Reſult gives the Degrees required. 

So, with a Theodolite that hath the Boz xt to he Inder, and 190 

Numbers on the Plate, While the Eye is conceived placed in the 
Center, enereaſe from the Left to the Right, but thoſe in the Box 
the contrary way, and ſo moſt proper to work apainſt the Sun; if you 


would take the Deauuge af che Li 5 
from any aſſigned Angle, ' Wers of Fig. 1. and if y ou Would begin 


planted at A, direct the Index: to e 85. __ ande ng 
en of for th Needle will Tante bes i Eng in dne Drew renters 
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When we uſe a Ti heodolite with a Box fixt to the 1 
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IE \ and the end of the Index next your 2 - | 3 | 
F Eye will cut on the Limb the Angles < 49. 35 
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and the South end of the Needle will, as in the Cir- 4102. Is 5 
1 cumferentor. point at 1 - 1 332- 
cy 4 "I 1308. 30 
And with a Theodolite, that hath the Box fixt to the Index, and the 
Numbers of the Plate contrary to thoſe of the Box, while the Eye is 
conceived plac d in the Center, encreaſe from the Right to the Leſt, 
and ſo moſt proper to work according to the Sun's Motion; if you 
would take the Angles and the Bearings of the Lines, of Fig. ® 
and begin from any aſſigned Angle, ſuppoſe A; then your Inſtru- 
ment being planted at A, direct the Index to the next Station G, and 
the South end of the Needle will point at 231 30 in the Circum- 
ferentor. And for all the — Angles and Bearings , | 77 the 
| „ a 
Inſtrument is planted at ZE? direct the Sights to E 4 
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And there ſcrew the Inſtrument faſt, and then direct the 
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and the South end of the Needle as in the Circumfe- 77. 
ferentor will point at the bearing 1 5+ 
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che faſtrument is planted at 


7 and U this 1 000 tha: 3b ihe Nesdlez de in the care 


© | Numbets'0n che Plate, as well 'us'thoſe, in the Box; the Her 
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But wich a Theodolite that bath the "i fixt to the ” an 
the Numbers on the Plate as wellas thoſe in the Box (the Eye bein; 
placed in the Center)  encreaſe from the right to the left, anc 
e moſt proper to work contrary to the Sun's Motiot; if v 
would take the Angles and the Bearings of the Lines of Fig. 1. and 
begin at an aſſigned Angle A; then your Inſtrument being planted 
at A, direct the fixt Sights to B, and the South end of the Needle 
will paint at 2079 oo, as in the Circumferentor, and as in the firſt 
a And for all the iellowing Angles: and 1 when 
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With either of theſe four Inſtruments; the Angles 404 che- Bea: 
| rings af the Lines ate taken, at once ſerting the Index, ag eaſily and 
| | ,coxpediribuſly as the Angle it ſelf only 5 which evidently 9 05 
Trom the four ee n Wed: And the Truth of . Ob- 
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| flaich den 7 e ö * 185 
| : Foc, | he Inſtrument being mo” at B, in the'firſt and third Ex- 
2 amples; if to 18 o the bearing Bs, pu add 1899. oo 
beben, the 5 "mar A 
RY ft FO 5 0 e | 
y as it 
* alſo tlie left andoproſode muy ob- 
* 
[oben «fv Yo eninoiondt Y 2603 ot an e 
N af s af W. nn 148 Sr ast: 4 ry |; ned ©: Aw; ( A Alo 


a „ | 
bo * 


| 1 1 1 f 1 
1 16 Ef 755 W . Lib. X 


Alſo ths! 6 being planted at D/; if to the bearing there 
taken 102ů% 45%, you add 180% 00, and from the Sum 2820. 
15, take 44* 30 the laſt bearing; the Remainder! i376. 45 
» gives the Angle at D. as there obſerved. 

But che Inftrument being planted at E; if to the bearing there 
taken, 5319. 50, you add 180. oo', and from the Sum 5 11% 
50, you ſubſtract 1020. 15˙, the laſt bearing; the Remainder 
409% i359 leſſend by 360, becaule greater than 360, gives 490. 
35, the Angle at E. And ſo of all = reſt. 

And in like manner may the Angles and Bearings be compared in 
the ſecond and fourth Examples. 

Or the Angles and Bearings may be mnt by the ſecond Rule 
thus. The; Inſtrument being planted at B; if to 84. 00 the pre- 
51 Angle, you add 207. oo the laſt Bearing, and from the _ 

291% -00. you take 1805. o, the Remainder it x15. e gives the 
preſent Bearing, as obſerv et. 

5 The 24 and — being truly talen. it remains to > hen 
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i To Pet and therein to diſcover and correct an 1. before 
Il Þ 1 t is ' communicated to the following Part, of. the Work... 


oe 9093 Df 


dein 


_— Aviog provided your felf with'a pfralx0 For, " whidſe Numbers 
4 encreaſe contrary. to thoſe * the Box, draw all over your 


deſigned Draught parallel Lines, as in , Plotting Obſe Ae, taken 
gt bent Circumferentor... teln Ay 16 5 Th 


Thom romp ores Pale, convenient i6 "repreſent your fxſt Station, 
b in the and PRC > Exam au om A; lay doun by che 
ſecond and kart 4 1105 4 y 9400 07. N 


"A? rl * | the ft aneS AB 412198 + ranghe'in plotting 
© „ 610 igt | 
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vt Then on che Point Je on y the Centre of the vtrafter Ad its 
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iam mer Suche Lins 185 produdkd poi way 19 "require, ſo 


9128 (1114.39) 9% 1908 :'] 8&3 Voi 7 le Fo 1.86. 


That the beginning o the Degrees may be x; toward: Sith © laſt Sragion ir. 
THY the Angle be leſs than, 180. Degree, the, contrary. wh i if Fs; ; 


081 * 

il "i acth6 Edge of he Fetter, make Mark 55 ee co | 
ch , Eda 7 { 50 1 

vont he Degtecs ehe gane def, ande! VI che Ie 2 FE Nor 
% turn the. Frotgadtor about on its Centes;; till its Diametet he | 
to the Meridians, ſo that the beginning of the Degrees —— 
the North, when the bearing is Tels than 1 * but contrarily when 
| De more; 3 


Lk. 


ways taken as above. 
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more; and then if the Line JG 8 cut the beating g = N 
on the Edge of the Protractor, that Line is truly laid down: Other: 
„ , aanad og. 2:97 1607 25h 
In like manner, may any other Angles be examined, and if found 
erroneous, the Error may be corrected, before it is communicated. 


to the following Part of the Work. 


And we may obſerve, that, if the Plot be laid down by the bear- 


* 


ings of the Lines, thoſe bearings may be examined by meaſuring 


the Angles as.ſoonas plated... l „ :.:: 
po Though this Method ſufficiently recommends it {elf, both in re- 


ſpect of Diſpatch as well as ACCURACY; I do not expect it 


will be practiſed by any but the Unprejudiced. For He, who hath 
ſurveyed much Land, with a Circumferentor alone, or with a Semi- 
circle or Theodolite, without a Needle or with any other Inſtrument, 
that doth not afford a double Obſervation 3 He, I ſay, hath not pro- 


vided a Check to his Frailty, and will ſcarce. torſake his old Way, 
| becauſe he will not accuſe himſel © 


* 


There are two other ways to uſe theſe 7 heodolites, each equally 


exact with the former, but nor ſo expeditious. One way is to take 


the bearing with the Traverſing Quadrancs ; the other is to take 
the Bearing with the Degrees on the Limb. But the Angle is al- 


l you would uſe the Traverſing Quadrants, then the obſerving, 


— 


and Minutes as in the former 


the plotting, and the Proof in plotting, are all as eaſily, ſpeedily, 
and exactly done as by the firſt Method ; but the ,Propf of the Ob- 
ſervation in the Field, though equally true with the former, is nei- 


ther ſo eaſily performed, nor ſo eaſily reduced to one ſingle Rule. 
But the Perſon who is teſolved to plot by the Traverſing Quadrants, 


had beſt take the Obſervation both by the Qsadrants and by the Cir- 
cumferentor: and then prove the Obſervation in the Field by the 


Circumferentor, and the plotting by the Traverſing Quadrants, 
Laſtly, If you would take the Direction by the Diviſions on the 

Limb with a Theodolite, whoſe Box is fixt to the Plate, then (after 

you have taken the Angle, as before taught) turn the Inſtrument 


about till the North end of the Needle point at 3 60 degrees in the 
Box, and ſcrew it faſt ; now direct the lndex t the next Station, 
and the end next you will give on the Limb the Direction in Degrees 


amples. | 


But with a Tbeodolite, whoſe Box is fixt to the Index, if you 
| would take the Direction by the Diviſions: on the Limb; then (after 


you have tagen the Angle as before taught) direct the fixt Sighes to 


the next Station, and (crew the Inſtrument faſt; and turn the Index 


about till the North end of the Needle point exactly at 360 degrees 


in the Box; and then will the end of the lndex neareſt to the South 


end of the Needle cut on the Limb the Direction in Degrees and 


8 


Minutes. But the Protractor to lay this bearing dawn muſt be num- 


. 


bred contrary to the Limb on rhe Inſtrument. 


G g . 


Advantage is only imagingry. 


The great Advantage uſually propofed by this laſt Method, is, 
that the Degrees on the Limb are larger and more diſtinRly cut, and 
conſequently more nearly eſtimated than thoſe in the Box. But con- 
ſider that you can no better bring the Needle to point at any one De- 
gree, than you can eſtimate its Poſit ion in any other Degree; and 
that ſince we uſe the Needle, all the Objections made in one Method 
are incident to the other; and then you may eaſily conclude that the 
| Beſides, here we are obliged to take two Obſervations, either of 
which take up as much time as the one Obſervation uſed ia the for- 
mer Method; whichrenders it not ſo fit for a Practitioner. . 
Of the Uſe of theſe Theodolites, J have one thing more to ad vertiſe, 
iz. To meaſure and caſt up the Content of one large ſingle Wood 
or Common, where there are ſome ſcores of Angles to be taken; 
the ſafeſt way is to caſt, without plotting, by Help of the Needle. 
And in this Caſe I would take the Directions both with the Circum- 
ferentor and the Traverſing Quadrants; and in the Field prove the 
Directions taken with the Circumferentor by the Angles taken 
by the Limb; and then, {till in the Field, prove both Lengths and 
Directions, in calculating a Traverſe, by Help of a Traverſe Ta - 
ble ; and laſtly from this Traverſe (at Leiſure) deduce the true 
WEST FF: J gs ed 

But the Traverſe Tables that are now extant, are but Specimens 
of thoſe which are fir for Uſe ; Inſtruments are not ſufficiently exact, 
and Trigonometrical Operations too laborious ; and therefore I muſt 
defer this way of Computation, till fome Perfon who hath Leiſure 
and Patience to ſerve the World, in re, ſuch a Table is refol- 
ved to do it; If I can procure it, as indeed 1 have ſome hopes there- 
of, it may be publiſhed with its Uſes in Praſtical Surveying and 


Navigation in a Pocket Volume. = | DO 
Of any one of the four Theodolites, which have the Number of the 
Box contrary to thoſe Theodolites before deſcribed, one or more in- 
conveniencies will always ariſe, uſe which of the three foremention'd 
Methods you pleaſe. EE | ENS. wa 
It is. true, the Angle taken by the Limb is perform d as taught in 
the preceeding Rules; but {ſince it is not ſafe to work by che Linb 
only; if you uſe the Circumferemor as taught in the firſt Rule, you 
muſt either ſubſtract the Direction from 360 Degrees, and enter the 
Remainder inſtead of the Direction pointed at by the Needle; or 
elſe uſe rwo Protractors, which will be troubleſome, and alſo apt to 


cauſe Miſtakes by uſing the one for the other. d 
If you uſe the Traverſing Quadrants only, then indeed the Uſe js 
in all teſpects the ſame with the preceeding ones: but theſe as ! 

have already ſhewn is not ſo expeditious as, nor more exact than, the 
Method firſt laid down. „ e 
Tf you will rake the Direction by the Limb, and till make one 
Protractor plor both Obſeryations, you muſt direct your Inſtrument 
| W twice, 


twice, whereas by the firſt Method laid down, it might be done at 
. Laſtly, of Tbtodlites theſe are beſt which have Teleſcopes with 
plain Sights on them; and ſo contrived that the Surveyot may at 
any time adjuſt any ſmall Accident, without coming to a Workman, 
and that both of them may be elevated or depreſſed ar leaſt ten de, 
rees ; one of theſe Teleſcopes inſtead of the fixr Sights, the other 
inſtead of the moveable ones; and as long a Needle as will play well, 
with other the like Conveniencies, ſufficiently known to a skilful 
 Inſtcument-maker.. 5 =: WS 


Io obſerve with a Semicircle that hath a Box and Needle. © 


: Semicircle is juſt half the Theodalite, and admits of juſt as ma · 
1 ny Varieties, it is numbred on the Limb to 180 Degrees, and 

in an Arch concentrick to this is numbred under ro, 20, 39, 8 
with the Numbers 190.00, 210, Oc. to 360. Its Uſe in all re- 
ſpects (both to the Plate and Box) is the ſame with the Theogolites 
Aae in this, that when the End of the Index falls off the Plate; tbe 
| Degrees cut on the Limb are to be taken from the farther Part of the 
Ie from the Degrees of the inner Circle; and will be always more 
180 Degrees. 1 3 — 
There are ſome other manners of aeg n fe and dividing (and 
perhaps without a Box and Needle, ) uſed in thefe Jaſtraments ; but 
een“ „„ 


„ Te Peractor 


T $ part only of that Tleodulite whoſe Box is fixe to dhe Plate: 
and the Directions for the Theodolite will ſerve for this; aud our 
Author hath himſelf laid doyn g 


The Uſe of the PERAMBULAITOR; 
to which I refer you. And as to the Diviſions on the 
Limb of the PLAIN T ABLE wich its Box and 
T Ike that of the Theodblite, or Mar- „ Circumferentor ;\ if the 360 
L Degrees of the Limb be upwards, and the Box and err 
ſcrewed to the Side of the Table; it performs in all reſpects the U 
of the Theodolite, whoſe Box is fixt to the Nate. For la the Adge 
of the Index on the Diviſion numbered 360, to that. numbered 180 ; 
and turn the whole Inftryment about, till through the Sights you ſes 
the next Station (the 360 being towards you as taught in che Theodor 
lite) and there ſcrew it faſt; chen turn ehe Index equa ap 


Centre, till you ſee your laſt Station, and ſo will the end of t 


* 
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Index next you cut the Degrees of the Angle, and the South end of 
the Needle will give the Direction. EE 
But if the Box be ſcrewed to the Index; it in like manner becomes 
a2 Theodolite, with a Box fixt to the Index. OOTY OY 
if the Box and Needle be ſcrewed to the Staff; it is a Circumfe- 
rentors . 955 3 
lf the Box be ſcrewed to the Table, and that ſide of the Frame be 
upwards, which is divided into four Nineties; it is the Perambu- 
lator. 4 5 5 
If that ſide of the Frame is upwards, which hath only the 180 
Degrees of the Semicircle numbred on it; then it is a Semicircle, ei- 
| ther with the Box to the Plate or not; according as the Box is fixc 
=_ — (Ä. .  . . Eb = 
And what hath already been ſaid of theſe Inſtruments may ſerve 
for Directions, to uſe the plain Table theſe ſeveral Ways, and need not 
be again repeated here. FF e 
And hence it ſeems that the Plain Table might properly be called 
Panorganon, in reſpect of Land-Survey ing. 
Indeed, if inſtead of the ſmall Holes for Centers to be uſed with 
a Protracting · pin by the Fiducial Edge of the Index, there were Co- 
nick Holes through the Tables; and alſo a Hole. being the next 


% 


| | adjoyning great Segment of the ſame Cone midein the Index to ſerew 
| itto the Centers by a Conical Pin at the End of it; and the Fiducial 
= Edge of the extream parts was filed away, ſo that when continued 


they would paſs thro' this Central Pin; and if the Diviſions on the 
Frame be cut as well as on the Limb of the Theodolite; and if allo 
the Wood would neither ſhrink nor {well no more than Braſs ; and 
a Teleſcope mounted on the Sights; and the back fide of the In- 
dex brought alſo to a Fiducial Edge; then I ſhould think it a very 
compleat Inſtrument. CCCP 
It remains to ſhew how to take Angles when we uſe the plain Ta: 
ble covered with a Sheet of Paper 3 but this hath been ſufficiently 
handled by our Author, therefore I (hall content my {elf with laying 
down a Method to correct an Error committed before it is communi- 
cated to the following parts of the Work: Though I do not any ways 
doubt but the Reader may, by what follows, learn the uſe of this 
plain Inſtrument. | ä e 
Suppoſe you were to draw the Plan of the Field ALMNOPQR; 
(Fig. 2.) draw on the Table a Line to repreſent A L in the Field; and 
by your Scale lay down on the plan the diſtance you found A L in 
the Field to be, when you meaſured: it with a Chain. Then plant- 
ing your Table at L, lay the Index on A L, and turn the whole In- 
ſtrument about till you ſee A, and then ſcrew it faſt, then turn the 
Index about on L, till through the Sights you ſee M, and draw L. M; 
and by your Scale give it on the Table the ſame Length you found it 
to have in the Field, by meaſuring with your Chain. 


\ 
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Now in order to examine the Length of L M, and alſo its po- 
tion in reſpect of A L; plant your Inſtrument at M, lay the Index 
at LM, and by turning the lnuſtrument, direct the Sights to L, and 
there ſcrew it faſt ; then direct the Index turn d about on M;towards 
A in the Field, and if the Edge doth not cut the Point A in the Ta- 
ble, the Line LM is falſe either in Poſition or Length, and therefore 
muſt be examined and corrected before you proceed. 
The Line L M being truly laid down, plant the Inſtrument at M., 
and lay the Index on L M, and direct the Sights to L, by turning 
round the whole Inſtrument, and then ſcrew the Inſtrument faſt; 
now turn the Index about on M, till through the Sights you ſee 
the Hair cut N, and by the edge of the Index draw a ſttait Line; and 
by your Scale, from N lay the Length N M equal to what you mea- 
ſured it in the Field. © . 5 
hut ro prove whether the Line N M is truly laid down both in 
Poſition ahd Magnitude; having Planted the Inſtrument at N, and 
directed the Index on N M to M, and there ſcrewed the Inſtru- 
ment faſt ; from N direct the Index to either of the Marks L or A in 
the Field, and if the Index then doth not (accordingly cut L or A on 
the Hy the Line MN isfalſe ; and muſt be corrected before you 
G...... ic Gong Eo. 
And in like manner through the whole. Survey you may pro- 
ceed to lay down every Line, and examin it before you leave it, 
provided that you leave your Marks all 1 Station, by 
_ laying the Index on the laſt Line, and turning the Inſtrument abour 
till thro' the Sights you ſee the Hair cut the laſt Mark; and then 
ſcrewing the, Inſtrument faſt; if you turn the Index about on the 
Point repreſenting the Station where the laſtrument ſtands, till you 
ſee any one of the Marks paſſad by, except the laſt of all; and if the 
Edge of the Index doth not cut on the Table, the Repreſentative of 
that point ; the laſt Line is —_— Ae 
| But when you are at any Mark, ſuppoſe N, if you cannot ſee any 


- * 


other Mark but M; ſer up ſome Mark a, from whence you may fee 
ſome of the preceeding Marks, ſuppoſe L, as well as M and N; 
75 * chip point 2 e amin the Truth of the poſition of the Line 
N ver +); Tg S412 3 5 5 e - 3 We 
Or thus, you may ſer up a Mark 4, any where in the middle of 
the Field, from whence all or ſeveral of the Angles ma be ſeen . 
then the Inſttument being at A, and the Index on A L, fcrew the 
laſtrument faſt; and turn the Inſtrument about on A, till you ſee a, 


antdraw AK . W Rh 
The lnſtrument being at L, the Index on L A, and the Index di- 
refted to ; let the Inſtrument be ſcrewed faſt ; turn the Index 
about on L, till through the Sights you ſce 4, draw by the Edge 
of the Index L 4; and ſo will the point a be determined. 

Then the Inſtrument being at M, the Index on LM, and the 
Sights directed to L, and then the Inſtrument ſcrewed faſt, turn 
the Index about on M, till 2 — you ſee the Mark « 


* -4- 477 - * 
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in the Field ' then if the Edge of the Index doth not cut «in the 


Table ; the LineLM is falſe” either in Poſition or Magnitude. 
Tn like manner the Table being at N, the Index on NM, and 
the Sights directed to M, and hes the Inſtrument ſcrewed faſt turn 


the inder about on N, and direct the Sights to the Mark 43 and if 


the edge of the Index doth not cut a, on the Table; then MN is 


falſe either in poſition or magnitude. 
Laſtly, inſtead of a Mark fer up as a, you may uſe any remark- 


able Tree, Steeple, &c. not at too great a diſtance from you, whe- 


-ther it be inthe Land you are then Surveying or not. 
And when the Mark you have laſt uſed is ar too great a Diſtance 


from you, or lies almoſt in che ſame ſtrait Line with that which you * 


are abour to lay down; then uſe * other Mark in its ſtead. 


J tale a8 with 4 Chain 


* 5 
N . 


» 


IN order to do this, 2 5455 three wust Sticks, very fteair and 
about four or five Foot long. And if you were to take any 


Angle as BB. (Fig. 3.) firſt place one Stick upright in B, and 


there hold one end of the Chain, and let your Aſſiſtant carry the o- 


ther end, and another Stick towards C, and direct him to move 


ſide ways, till the Stick held upright at E, be exactly in the right 
Line BC, where let him leave it. 
Then iet him take the end of che Chain and moye cowards D, 


* deore direct him to phone the third Selen upright in the 


Line B Pat F.“ 


Then maaſure the diſfanco K Fei in Liaks and decimal Paxth of 4 


Link, if eis than one Chain, and enter them in the Field-BDOk; 
ſo if the diſtance E F were 94 Links und 7 Tenths of a "Lirik, 


1 18 I: 44 1 py 8 pants * £ 


„„ tt 


they might be entered chus, 0 947. devoring o $extanrs,. 947 - 


Parts. > 10s £1 51 7 

An this Work great Cara ought: to ; Hom naken, chat the Sticks: 1 
ſtrait as a Workman « can ſhoot them Fn 
they are planted either t 
Sticks planted at B and E, a 


e aicular, or at leaſt; ſo chat the 
ark C may be exactly in che 


ſame plane and alſo the Sticks I and F, and the: Mark , Din an0- 


ther Plane. cove) 10 I; e ii i &; 
Bur becauſe it is very aer to gane Stick. exatly, perpandi- 
cular; it will be caſier to: perform 1 1 cer; thus, plant the Stick. 
as nearly perpendicular as you can; the 
towards. G, the farther the, better, till your Eye, the Stick at B, and 
the Mark at C are all in one ſtrait Ling, there ſtand and,: direct your 
Aſſiſtant to plant his Stick, ſo that the Sick at RoxaAlyrorerin frogs 
the ir as to the bottom. daa ags I 
if it ſo happen that you, cannot. moye back Wanda ür ak- 
ds G; then having planted the Stick at B as upright in yeu ci, 
ler your ſecond Aae move ee cowards: and let him 
10 | 4 „ 


a long Plane; and that; 


n move your (elf. backwards 


n if r a ; 
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44x e ; 
there direR your firſt Aſſiſtant to plant the Stick at E, ſo that it ex- 
actly cover the Stick at B, while you direct him to place it in a 
"Tight Line with the Stick B;, and the Mark at C. And the like 
Knien muſt be uſed in planting the Stick F. Nevertheleſs it will 
often ſo happen that the Mark at D may be a little ſhifted, and in 
this Caſe, time and trouble may be a little leſſened; for having plan- 
ted the Stick at F. nearly in a true Poſition, move forwards towards 
D, and direct your Aſſiſtant to incline the Stick at HN ſo that it exact- 
ly cover the Stick at B, then returning to B, direct your Aſſiſtant 
at D to place the Mark in a right Line with the Sticks Band F. 
But, fecondly, if the Line E F be longer than the Chain (as in 
Fig. 4.) lay out a Sextant: thus while the Chain was laid from B to 
E, ſer down an Arrow at H 50 Links; then let your Aſſiſtants hold 
the Chain's ends at H and B, while you with the middle in your 
Hand laying hoth Halves ſtrait, ſet down an Arrow at I, and ſo con- 
ſtitute the Equilateral Triangle ABI; and therefore have thereby 
laid out the Angle H BI, a Sextant. Now the Chain's end ſtill held 
at B, ſtretch it through the point Ito K, where alſo ſet down an Ar- 
"row; Laſtly, meaſure K E in Links and decimal parts of Links, 
which ſuppoſe to be 76 Links and 4 Tenths; and then ſhall be en- 
ered in the Field Book 1 764. implying one Sextant and 764 


. Parts. | 


In like manner, if the Angle were more than two Sextants (as in 
Fig, 5.) then having laid off the Sextant HBI. Let your Aſſiſtants 
hold the ends of the Chain at B and I, while you with the middle 
of the Chain in your Hand ſer down an Arrow at L, conſtituting 
the Sextant IBL; and then as before the Chain being till held at 
B, lay it through L. and at the other end M ſer down an Arrow; 
laſtly, meaſure M.O, which ſuppoſe to be 43 Links and 5 Tenths - 
and then enter in the Field Book 2* .4 35 ; that is 2 Sextants and 


0 


If I would continue a ſtrait line, I ſignifi it by entering in the 
Book 3 s. ooo; that is 3 8 ts. =” LET 
If an Angle be. external, and ſo containing more than three Sex- 
rants (as in Fig. 6.) let ona Aſſiſtant hold one end of the Chain at B, 
ang let the other Aſſiſtant ſtand with the other end of the Chain at 

E, and there hold a Stick ſa that E, B and C, are in the ſame Plane 
as before taught, and alſo plant a Stick at F, ſo that the Sticks B 
and. Fand the Mark be alla in the ſame Plane. Then meaſure the 
Angle E BF, as already taught, and to it add the Sextants, and fo. 
vill the Sum be the Meaſure of the external Angle CBD, So if the 
Angle GB D be os. 947, then will the external Angle CBF be. 
38 5 But if the Angle G be 18, 764, then the external Any 
ge sp will be 4 8. 764. And if the Angle GBD be 2 8. 435, 
rhen th external Angle C BDwill be's 8/435 „ 
No to plot any of theſe Angles, thus taken (ſuppoſe that in Fig- 
3.) chuſe ſome Line divided into Iooo equal parts, and with this 
„ _ Arch E R, and lay on it from E to F 947 equal parts 


"draw 
And 


and 


2 
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And if you would plot the Angle taken in Fig 4. from B with the 


length of the divided Line deſcribe an Arch E F, and lay thereon the. 
length of the divided Line from E co K, and afterwards 764 parts 


from K to E, and draw the Line BFD, and you will conſtruct the 

Angle required. VE dow 3 
And if you would plot the Angle of Fig. 5. then as before with 

the length of the divided line deſcribe the Arch E O, and thereon 


lay E P. P M, eash equal to the Radius; and afterwards lay 435 equal 


ä parts fcom M to O, and draw B O; and you have the Angle as 


required. 9 pn : 
Alſo if you would protract an Angle greater than three Sextants, 


(as the excernal CBD, in Fig. 6.) firſt concinue the line CB,then trom 
the Angle ſubtract three Sextants, and make the Angle G B D equal 


to the Remainder. » 


If you would protract by a Protractor, let it be made thus; let 
the Semicircle (Fig. 7.) be divided into three Sextants in the Points 
A and B. Then draw the blank lines CA, AB, B D, and di- 


vide each into too equal parts; and then transfer them to the Arch- 


es CA, AB, BD; laſtly, from the Center draw the Diviſions, which 
number thus, 10. 20, 30, 40, 50, 60, 70, 80, go, J. 10, 20, 30, 
49, 50, 60, 70, 80, 90, II. 10, 20, zo, 40, 50, 67, 70, 80, 9o, 
II. But obſerve that with this order of numbering, the Work muſt 
be carried on againſt the Sun within the Field, and with the Sun's 
Motion without the Field. And the uſe of this is in all reſpects 


like that of other Protractors; for when the Protractor is placed as a= 


bove, and you are to lay down 2 s. 435-Parts,count out on the edge 
of the Protrattor wy II. towards III. 43 Diviſions, which anſwers 
to 25, 4303 and for the laſt place conceive every Diviſion ſubdivi- 


died into ten equal parts. and by the Eye eſtimate the parts required, 


which in this Example is 5, and falls in the middle between the 4 3d, 
and the 44th Diviſion ; laſtly, againſt this eſtimated pvint make a 
Mark, to which from the Center draw a Line, and Angle as is re- 
quired. Thus much of taking Angles by the Chain only when we 
work in the jnſide of an open Field... 
But if you would go on the outſide of a Field, or ſurvey a very, 
buſhy Wood, as in Fig. 8. then inſtead of working according to the 
Order of the Letters A B CD, and againſt the Sun, work from A 
to F, and ſo to E with the Sun; and inſtead of taking the Angles. 
themſelves within the Wood-BAF; A F E, FED, E UC leſs than 
three Sextants, take their Supplements to ſix Sextants, by adding 
three Sextants to the Angles GAF, HFE, IED, KDC; allo. inſtead: 
of the Angle DC B within the Wood greater than three Sextants by 
the Angle LCD, take its Supplement to 6 Sextants, the Angle 


'DCB without the Wood. 


And then in the fame Order proceed to plet from A to F, and ſo 
„„ „ . <5 ON, 
Tx e Is N 25 47 5 8 85 : I 1% dub" 


$ 
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But when the Angles are each leſs than 3 Sextants and ſo all in- 

| ternal ones, as in Fig. 9. you may work as though you were with- 

in the Wood by taking the Angles FAG, HBI, KCL, Cc. made by 

continuing the Lines EA, B A, B ro #e. ne chats” Angles are e- 

qual to the internal ones, EA B, ABC, BCD, G&c. becauſe ver- 85 

tically oppoſite to them. 

And indeed the like Method may bs obſerved in fla. 8. provided 
that when we come to the external Angle BCD, that here we take 
its Supplement to 6 Sextants; and enter in the Field-book the * 

tity with the Word Supplemental added to it. 

N. B. If you have two Chains, you may (as will bi better) 
lay out the Sexrants ſo, that each fide of che equilateral Triangle be 
one whole Chain. 
hut take eſpecial Care chat the Rings ave end of cab remb Link 
be at their true diſtance from the Chains end; and then take the in- 
termediate Links and parts with a Rod of 10 Lanka, divided into 
100 parts. 


Angles are tales with Rods of 5 and. 10 Poet; 


ND alſo laid down in all reſpects as with the Chain; but 
| obſerve that one end of each Rod ſhould be ſloped off to an 
| edge, like the Rod Gaugers uſe for taking the Diagonal Line of a 

Cask. Alfo that each Rod be nicely divided into Feet, and that 
the intermediate diſtances be 9 by a Foot Rule divided i into 
100 equal parts. 

Angles taken with Rods: are : uſüally about Gardens and Buildings, 
but are no ways fitting for large Plans. 

As for the Chain, a Surveyor may with it ſor a ſhift, perform ma- 
ny Works, but not all; and this, at ett, is both laborious and 
tedious. 

The beſt lnſtruments for Surveying all manner of Lands boch great 
and (mall in all Caſes, are the Theodolites befote mentioned. 

It the Surveyor have only a Chain, and hach drawn his Plane, and 
would draw thereon a Meridian - line; he may do it thus; exactly at 
112 a Clock mark the ſnadow of ſome upright Object, as the Corner of 
2 Houſe, or ſome ſtraight Tree, or your Staff ſer upright; then 
plot this Line on your Plane, and it is a Meridian Line. 
Or thus, ina Night when the Pole Star is to be ſeen ; place your 
ſelf ſo, that your Eye, the Pole Star and ſome upright Object, as the 
Corner of a Houſe or ſtreight Tree, be in one ſtreighr Line; then 
plot the Line from your | Feet ro the upright Object, and ir will be 
A Meridian-line. 

indeed the Pole Star moves round the real Pole; ; but at ſo ſmall a 

diſtance from it, that in fe Caſe 1 Variation may be rejected. 


e — Renee 
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| Marchand Septembe;- at 12 
Hu a April and October at 2 
ever y ou may oblerve chat the May and November at 


Day of is fall North about the 0th June and December at 6 
15 * | ih and Jansarj at 8s 
5 4 els ge C Anzuft and February at 10. 
a Clock either M. orning or Evening ; always encreaſing * two 


Hours for every Month. 
Therefore if the Obſervation is. made about theſe times, the Vaci- 


ien will be very inconſiderable. 
Alſo obſerve, chat 5, 6 or 7 Hours before or after theſe times, if 


che pointers are to the 5 of the Pole“; ; then the Varia- 


tion by the Star is about 3 degrees: and if — eva 8 and this Vari 
ation isthe greateſt. 


* 


CHAP. m. 
of the Chain, 


eſt, provide a Staff juſt 6 Foot 7 Inches and 4 long, which di- 

vide into to equal parts; and ſo will the whole be the length 
of 10 Links, and each part the length of one, and 10 times the 
. of this Staff the length of the whole Chain. 

ich this Staff examine the length of che Chain, and alſo of eve- 

ry 10 links; ſtretching it on level Ground the while, to ſuch a degree 

as you deſign to ſtretch it, when you meaſure with it. 

Before you meaſure with it, provide 9 Arrows or ſmall Sticks 
= abour 8 Foot long. and two ſtrait Staves about 5 Foot long 
each. 

When you are about to meaſure with it, ler him that leads the 

Chain take the 9 Arrows and one of the Stayes ; and he that fol- 

| lows it the other Staff. 

Then the Follower th ading at the Station, let him direct the 
Leader to place bis 4 taff at the Chain's end in the ſame 
right Line with the Ne and then let the Leader take up 

the Staff, and in its place ſticking down one of the Atrows go on. 

Now the Follower being come to the Arrow, let him direct the 


Leader to place his ſtaff as before. 
And hel. ler the Leader ſtanding at his aff look back to- a 


wards the laſt ſtation, and he will ſee the ſtaves and the ſtation 

in one right Line, if they have directed right. But if they are 
not in one right line the leader muſt direct the Follower to place 
his ſtaff at the Chain's end in the ſame. right line wich the Rue 


and the Leader's ſtafl, | An 
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And fo, let each direct the other till the two ſtaves and the two | 
ſtations are in one right line, and then muſt the Leader put down 
an Arrow in the place of his ſtaff, and go on: And the Follower take 
up the Arrow where he laſt ſtood, and go after him. Es 

And let him thus proceed till they have meaſured to the ſtation, or 
till the Leader is nearer. the ſtation than one Chains length; and then 
will the Number of the whole Chains meaſured be expreſſed by the 
Number of the Arrows prickt down; which ſuppoſe 7. 

Now let the Leader go on to the ſtation, and there hold the end 
of the Chain, and ler the follower ſtretch the Chain as uſual ; and 
then ſee, how many Links are contained between the laſt arrow and 
che ſtation; which may be readily counted by help of different bits 
of Braſs; or Curtain Rings, or other Marks fixt at the end of every 
tenth link: which links ſuppoſe to be 47. 3535 38 
' Laſtly, enter in your Field-book the Chains and Links without a 
ny Diſtinction between them; and they will be 847 ; which imply 


either 847 links, or 8 chains 47 links. 


But here we are to obſerve, that the links muſt always poſ- 
ſeſs two places; as 8 Chains and 4 Links muſt be written 80 ; 
that is 8 chains and 4 links; 804 links, and 8 chains without any 
links, muſt be written 800, implying 8 chains, or 800 links. | 
It is neceſſary that the Surveyor ſhould enquire of his Aſſiſtants at 
the end of every meaſured length, how many arrows each hath; and 
jf the Sum of the arrows are not nine, it is evident they have dropt or 
left behind thoſe that are wanting; and conſequently the laſt lengtn 
meaſured is doubtful, and muſtbe remeaſured before you proceed. 

When you are come to the ſtation, if ic be convenient to con 
tinue the length; let tile Follower ſtand at the laſt arrow, and let 
the Leader go on with the Chain, and ſo place his ſtaff, that it and 
the two ſtations are in one right line; then in the place of the ſtaff 
put down an arrow, and go on; always directing himſelf to place 

| his ſtaff, and conſequently his arrow by the two ſtations. 
When you have continued your length, till you have nearly loſt 
ſight in the fartheſt ation, ſer up another ſtation-ſtaff in the place 
of the laſt arrow, and go qn to continue by the two neareſt ſtations. 
But withal take this Caution; that it is not ſafe to continue lengths 
very long, when the ſtations are near one another. 0 
aſtly, when your _ is very great, having meaſured nine 
Chains, let the Leader go/on and ſet his ſtaff down at the tenth; 
now let the Follawer put his ſtaff in the place of the Leader's, and 
give the Leader the nine arrows, and then go on. But obſerve to 
enter in your Field-book theſe ten Chains, and never truſt to your 
Memory. And if your length conſifts of ten Chains more, work as 
before, and enter 20 Chains: and ſo on. : 
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c H A P. IV. 
Of the 7 Lying out of [ and 


7 HEN any de: of 3 Roods. amd: Porches are to be 
laid out; it is convenient to reduce them to uae links; 
which may be done thus: 


If the Roods are 0h 904 to the Perches, and to the dum 
120 


3 
annex 4 Cyphere. Divide this laſt by 16, and write the Quotient 
one Cypher, c 


Figures if they be 5, after the Acres. 
| © Bur when the Quotient Figures are but 4 bene two Cyphers 


aſter the Acres and then the Quotient Figures: And ſo Wit ll you 


have the ſquare links — 


A. > 1 1 
Ex. I. Reduce Jo 2. 24 to ſquare Link. | 
1 I” RR 
80 i 
76) logo Soõẽ e 
.._  - 80000 1 


2 © N . 
(. 


Anſwer 76 5000 | 


| A. R. P. wo 
Ex. Il. Reduce 7 od 11 75 ov Eule 5 
8 16)110009(6875 05045160 
F | il 
120 > 3971 
* | 
Anirer 706875 1 1:98 
Ex, III. Reduce 7 0 __ to » fare Links „ 
| 160100000625 ht. Ws | 
„„ T_T: @:: 55 
„ e e. 


N 5 


Anker 8 5 


The . ol laying out t lands, as met with in pradtice, as 
UWA Ws © „„ N 


For 


18 
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For, either the Partition- line is required to be parallel to ſome 

other line aſſigned, or to paſs through a point aſſigned in the Fence, 

or to paſs through ſome point aſſigned within the Land. 

ln the Solution of each of theſe I chuſe an arithmetical Approxi- 
mation rather than a Geometrical Conſtruction; for Reaſons ſuſfici- 

ently known to thoſe who have practiſed. | | 

1 RO B. J. Let it be required ro cut off " Uward; 4B, Fig. 10.8 

Acres, 3 Rods x8 Perches by a Line drawn parallel to AB, 


Firſt, Draw parallel to AB a line CD by gueſs, and then caſt up 
the Content of the Figuce _ which ſuppoſe to be 772575 
- STE oo C + 3 | 
ſquare links, which is leſs than 8 3 18, or 986250 ſquare links, 
by 113675 ſquare links, which ſhews that the Partition-line is more 
towards K. Ss TY e +; Bol 
Now divide the exceſs 113675, by 965, the length of CD in 
links, and ar the diſtance of 118 links the Quotient, draw EF pa- 
rallel "y CD, and it will be ſufficiently near the Parrition-line re- 
quired. e hs _ 
But if by Curioſity you are led to correct the Variation; you 
may conceive C D, to be a Line given in Poſition, and 113675 ſquare 
_ to be the quantity to be cut off, and EF the Line drawn by 
gueils. 71 Ely LEN ood 7, » | 
g But if the Line CD had cut off the quantity CDH G greater than 
that required, then the Partition- line had been more towards GH, 
whoſe Diſtance from CD, would be found as before, by dividing 
the Difference by the Length CD. . p 


PRO B. II. 7o cutoff 5: © 35 foward L, Fig. 11. by a Line 
drawn from the Point W. C 1 


ä F 
Reduce the given quantity 5 o 35 to ſquare Links, and they 
will be 521875. „„ 3 | | | 
Then draw L V, forming the Triangle VL W, which being caſt 
up amounts ta 3800 ſquare links, which is too little. 5 
Io the next Angle draw VM, forming the Triangle V LM, 
which being caſt up will be found to amount to 297632 ſquare links, 
which added to the Triangle V LW, you have 328432 ſquare 
_ the Content of the 7rapezium VW LM; which is ſtil! too 
6 11 & ms hen 1 a 
+ To the next Angle draw VP forming another Triangle, whoſe 
Contenr 463850 ſquare links added to 328432 the Content of che 
preceeding Figure, gives 732282 {quare links, which is more than 
the required quantity by 2 10407 ſquare links; therefore the Parti. 
tion line paſſes between P and M. _— the Exceſs by 497, bat | 


the length of VO the Perpendicular in links; and lay 423 the Quo - 
tient from P to N; and . . be the true line of Partition. 
pROB. Ill. L. cutoff 7 3 13 towards B from a Line pefling 

by the Point A. ſee Fig. 12. : a5 aſe; 2 


It may be thus performed ; conſider through which two ſides the 
Partition- line will paſt. Reduce the Figure to a Trapesiam, ſtill re- 
raining thoſe ſides. Which divide by a line through the aſſigned 
point A, as taught in the firſt Book. N * 

But, becauſe this Method is tedious, and depends on the Con- 
courſe of many lines; and tho we ſhould- uſe Numbers, we ſhould 
little mend the matter, and indeed is often impoſſible to be per- 

formed by one ſingle line, it may not be amiſs to ſhew how to do it 
by two lines. | Ot. | 

From A to any two Angles H & B draw the lines AH, AB, form- 
ing the Triangle AH B, which being caſt up amounts to 338000 
. ſquare links leſs than the quantity required. . 

To the next Angle C draw AC forming the Triangle ABC, which 
being caſt up amounts to 3 22 500 ſquare links, which added to the 
Triangle AHB gives 660500 ſquare links, which are till leſs than 
the quantity require. . 

To the next Angle F draw A F, forming the Triangle ACF, whoſe 
Content 280800 ſquare links added to the preceeding Triangles 
AHB ABC gives 941300, which exceeds the quantity required by 
158175 ſquate links; now divide this Exceſs 158175 by 292 half 
the length of the PerpendicularEL, and lay the Quotient 541 from 
F to D, anddrawAD; and ſo will the lines HA AD be the Partition 
required. 1 er OD 

It may not be improper, perlmps to add in this place, the manner 
of caſting up ſich Fields as conſiſt ,of many ſmall Breaks in the 
Hedges; without reducing them to a multirWe of Triangles. c. g. 

Let Fig. 13, be ſuch a Field. Produce N M, ſome one of the 
longeſt fides ; then lay the edge of. a ſtrait Ruler from M, one of 
the Angles at the end of N M, to G the next but one; hold- 
ing the Ruler thus faſt, rake with a pair of Compaſſes the 
diſtance from L ro the Edge of the Ruler, and with this diſtance let 
one point of che Compaſſes move gently cloſe to the Ruler,while the 
other point traces out a Line parallel to it, and croſſes NM in Q. 
Now draw GQ, and it wilt reduce that fide of the Figure, which 
was bounded by the two lines ME LG, to another bounded by GQ. 


one ſingle line only: 85 | 85 
In like manner QG being produced, and a Ruler laid from G to 
E, carry the diſtance of F from the Ruler parallel to it, till you 
craſs M G in K. Secondly, lay a Ruler from K to the next _ 
D, and carry the diſtance of E, the laſt point o, from the Ruler 
parallel to it, till you croſs MG in H. Thirdly, lay a Ruler from 
E to the next point C, and carry the diſtance of D the laſt point 
from it, parallel, till you croſs M Gin I. Laſtly, Draw —_ 
and 


: Þ 
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and the fide G C which conſiſted of the four lines GFFE ED DC; 
will be reduced to the ſide IC, conſiſting of one line only. And in 
like manner we might proceed if the lines were never fo many :- 
And thus laying a Ruler from CP draw PO; and in like mannet 


AQ. So will the ten ſided Figure be reduced to a four ſided ns, 


and ſo then may be caſt up by one Multiplication only. 
Provide a Plate of thin Braſs in fotm of an Arch of a Circle; near 


| whoſe ends let there be drilled ſmall holes; thro which ſtring it with 
a very fine Hair. Being thus provided; when a Hedge as GC bends _ 


in and out in ſeveral places, and thoſe Bends contain' very ſmall 
ſpaces; lay the Hair over it length wiſe,” ſo that the quantities cut 


off from the Figure thereby may be equal to thoſe added to it; and 


with your Protracting · pin near the ends of the Hair make two Marks, 


through which draw a ſtrait Line ; and ſo will this irregular ſide be 


reduced to a regular one. And here we may obſerve that in very 
{mall Bends, by the Eye we judge better than we can by the Com- 


Laſtly, if Hedges conſiſt of large Curyatures (as in Fig. 14. 15.) 


Chuſe out ſuch points, and ſo many of them that right lines drawn 


from point to point, may vary the Quantity by ſuch Quantities on- - 


ly as may be rejected. And herein your Hair will be a ready Aſ- 


ſiſtance. 5 
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The uſe of the Theodolite exemplified in Surveying 
_ ſear Parcels of Land png ragether. = 


A Fter a general Deſeription of Inſtruments and theic Uſes; ſome 
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practical Examples are neceſſary to illuſtrate and explain the 


rticular Varieties which often occur. 


Werde following Example! have handled i he fan Mechod which 


Tomy lf pũ ?:: EEE... : 
be Inſtrument which I uſe is a Theodolite numbred on the Limb 


from the left to right; and in the Box (which is fixt to the Index) 


from che right to the left; the Eye being ſuppoſed in the Cen- 


the third Chapter. | 4 

The Field- Book I divide into three Columns. The middlemoſt 
contains the ſeveral Lengths taken by the Chain. The outermoſt Co- 
lumns contain the ſeveral Off-ſers and the Deſcription of the moſt re- 


markable Objects, which are to be met with in the Survey. 


ter. | | TIN | is 
The Chain, the Off ſet Staff, the Arrows, &c. are as deſcribed in 


By 


132 
By the Mark O, [denete: aStation, by I denote an An ele, by B 
I denote a Bearing, by [ps I denote a cutting a Hedge by the Chaia, 


by ag. 1 denate, ſome remarkable: Object on the farther ſide of the 


Hedge. Theſe. Symbols I have uſed inſtead of Words, becauſe they 


he: tp endix. | Lib. 24 5 


ly fall in the way z but other Objects which are more rare: 


ly met with | expreſs by Words. 5/163 

Being thus provided, in the firſt page of che Field- Book near the 
rop enter the Title of my Survey. Then having fixt my Inſtru- 
ment in ſome convenient place. as A to begin at, Fener 1 in the mid- 
dle Column © 1. denoting the firſt ſtarion. 

Here may be obſerved that [always chuſe to work in a | Larie, as 
oſt as Opportunity preſents. * 

My Inſtrument being planted at A, l * a anten aff forwards i in 
the Lane as far I can ſee diſtinctly; the farther the better (ſuppoſe 


to B). and when I work in the Land, I ſend a ſtation ſtaff to the 


next eminent Bend in the Hedge or even to the farther end 'of it, if 
the Line from the Inſtrument to the Staff be not too great a diſtfnce 
from the Hedge, ſq as to cauſe Oſf-ſets greater than a Chain or a 
Chain and a half or thereabouts. For Ott-ſe:s taken too great, pro- 
duce ſome Uncertainties. 


Firſt then, I obſerve the Bearing of the line AB, thus, the Flow- 


er-de-luce in the Box being towards me, | direct the Sights to BY, 
and then find the Needle cut 327, which I enter in the middle Co- 
lumn under © 1. thus, B 3270. 

The Obſervation being made of the Line's poſition, which I am 
abou to meaſure, the next thing is to lay the Chain from this ſtation 
A ina right line towards thre-next ſtation B'; which being done I 
let it lie, till I have entred the Occurrences in this Chain's length, 
viz. | meaſure the Diſtances of the Chain from the Brow of each 
Ditch, which enter in the outſide Columns, that of the right Hand of 
the Chain in the right Hand Column, that on the left in the left Hand 


Column, and alſo the Names of the Perſons who own theſe Lands 


_ abutting 3 or if theſe Lands are ſome of thoſe which I am about to 


| ſurvey, I enter the Names of them, and i in all caſes exprels to which 
Land the Hedge belongs. 


. Theſe Precepts I ſhall not repeat, though I ſhall ever make ole of 


them, but if I uſe any other, I ſhall lay =o down the firſt time! 
meet with them in this Example, but not afterwards. 
Firſt then, I enter o in the middle Column, and 20 in the tight 


Hand one, and 20 in the left, denoting that at no diſtance, or at 


the Inſtrument, the Dicch on the right Hand is 20 links from the 
chain, and that on the left alſo 20. In the right hand column l 
write William Wary's Land, Hedge te Wary ; and in the left, Lord Ti. 
tles Land, Hedge to Lord; becauſe the Land and Hedge on uy right 
is Hay 8. and that on che left my Lord's, 


-:._.. , Being 


f 


Being come to a, | am right againſt the South Hedge of Hile 
Spring, and allo of Woodficld, and there ſind the diſtance from the 
HDiteh on rhe right band to be 25, and on the leſt ro be 20, and 
that aſterwards the Hedge on the right hand belongs to Hale 
a on the left ro Moodfela. Therefore I enter in the mid- 

le Column 65, and inthe right hand Column l enter 25, 4g. Hedge 


*% 


Woodficld, Hedge to Field. F 
_ Here may be obferved that 1 always meaſure theſe Off: ſets or Di- 
ſtances of the Chain from the Hedge (with my ten link Staff which 
F therefore call my O,ſet Staff): perpendicular to the Chain. and ſo 
far till I come to that Brow of the Ditch, which is fartheſt from the 
Stem of the Hedge. And that here by the Brow of the Ditch 1 
mean the determined Diſtance of five Links from: the Stem of the 
Hedge. And in order to lay this ſtaff perpendicular to the Chain, 
it would be convenient to have two pieces at one end of it at right 
Angles, like the Squares uſed en a Drawing · board; and theſe 
pieces for Convenienee in Carriage; may be made to fall into the 
Staff by Springs like a Claſp-kniſfſem . 
HFaving entred my Obſervations in my firſt Length of my Chain, 
]-obſerve what place of the Ground is exactly under the Centre of 


on axle Spring, Hedge to Spring; and in the left 20, ag; Hedge on 


my Inſtrument, by dropping a Musket bullet; then 1 remove my 


Inſtrument, and in that place fix as upright as I can, a Station-ſtaff, 
and then proceed with the Chaim. 
And becauſe in the ſecond and third Lengrhis-of the Chain I meet 
with no ſenſible· Turns in the Hedge, nor other material Occurren- 
ces, I go on to lay it a fourth time, and there againſt 45 links 1 find 
a Bend in each Hedge; where on the tight Hand the Brow of the 
Ditch is 50 links diſtant from the Chain, and on the left 40; there- 
fore inthe middle Column I enter 345 (denoting 3 chains 45 links) 
and in the right hand Column 50, and in the left 40. 5 
And here may be obſerved that I take Off. ſets only at each end 
of ſuch parts of a Hedge as run very nearly ſtrait, omitting the in- 
termediate parts; ſince When the Extreams of a right line are 
given, that right Line it ſelf is alſo given. So here, though 
the Diſtanee of the Hedges from the Chain between 4 and 
b continually vary, yet I only take the Oft - ſets at 4 -and-+b, ſince 
theſe are ſuffieient. But when the Hedge runs on with a conti- 
nued bur irregular Curvature, I take Off: ſets at every Chain or half 
Chains length or perhaps oftener, as the thing requires. But when 
the Curvature is regular, I take its Extremities by Ot- (ets, and ea- 
preſs its Nature by a. Sketch, in the outſide Columns figured. 
In going on from b cowards B, when am come to c, the Chain 
touches the Brow of the left Hand Ditch, againſt 20; then I ask the 
| hindmoſt Man how many Arrows he hath, he anſwers 5; then lencer 
in the middle Column 520: (denoting 5 chains 20 links and in the left 
Fand Column oo, denoting that the Brow of the Ditch is at no dil- 


tance from the Chain. The Chain ſtill lying againſt 40 links, I find 5 


a hend in the right Hand Hedge; where the Ditch is diſtant from 
the Chain 530 links. 85 
1 _— FF __ 
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Now it may be obſenved that 


the Chain, and alſo the Leader how many Arrows they have, eh.. 
cially when 41 am abu the off: ſet or other eceuttence, porn: 
know the Number of the Chains, and partly te prevent the lols. of 
an Arrow; forthis always raiſes a Doubt of the Length, and Muſt | 
be remoyed before mo pracecd ; and leſt when. a Stick is dropt 


another may he pickt up: in ĩts room, 1 always Siet FA Arrows. ve ; 


Marks of D iſt inction. 
If che Sum of the Arrows in both my Aſhiſtants Hands are leſs 
than nine, then the laſt Length muſt either be remeaſurced, ſince it's. 
doutſul, or elſe rhe Surveyor mult ep: it, and thereby diſcover, 
which dropt it: And 1 with a little practice he will eaſily fp 
by counting his Steps, and uſing himſelf ce ſtep aber the ſame di- 
tance each Step; and by looſing a Butron of bis Coat when wa hath 
gone as many Steps (as by Experience he knows): carry him the 
Length of a Chain. And hence he may know exactly the Number 


* 


of the Chains, though he cannot perhaps find exactly che odd Mea- 


ſure. But the — of - Chains is ſufficient, heeauſe the Error 
by dropping Arrows always falls in whole Chains. | 
In like manner, at the Length of guſt doo, becauſe the Chain tou- 
ches the right Hand Ditch, and is diſtant from the Bend in the left 
hand 40 Links; I enter in the middle Column doo, in the right 
hand Column oo, and in the left a. = 
Then I continue on to my ſtation-ſtaff at B=, which I find to be at 
the Length of 825, where becauſe there is no Bend in the Hedge, nor 
other material occurrence; I enter 825 in the middle Column, and 
under it I dtaw a Line, denoting that this Length, and all the oc - 
currences therein are obſerved and entered in the Field : book. 
Since | have endeavoured to be plain and eaſy in this firſt Length; 
fo ſhall. I in the following part of this Example, be as conciſe as! 
can, unleſs where I meet with Matter not before ſpoken of; -refer-- 
ring the Reader rather to the Ficld- book. and Explanations, than ti- 
ring him with Repetitions. | 
Being come to Bl, I there fo nt my luſttument, by help of my 
Bullet, that its Center is directly over the Hole, which the Station- 


ſtaff ſtood in; and I ſend my Station aff forwards, as far as | can 


conveniently ſee it, as to C. 

Now with the beginnit : of the De gtees towards me, [I direct the 
fixt Sights baek to —＋ at A; jaws. then ſerew the lnſtrument falt. 
And — with the Flower de. luce towards me, I direct the Index 

to the Staff at O; and there find, that the end of the Index next me, 
cuts 202% (15, and the South end of the Needle points at 304. 45. 
Therefore I enter in the middle Column of my Field. book, O 2, and 
under it> 202 15, and next under this B 304% 45 ; denoting that 
at the ſecond Station the _—_ made is 202 15 20 ihe * of I 
theTecond 4 is 304% ** 
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ing; I proceed with my 
does to be as you ſee them in the Field book. 


"Bir babes U 3 ee theſe e thus : go th Bear . 
. "ww ng of the lat ation : 327 I add the conſtant Number net 2 
and from che. Sum 5079, | ſubſtract the preſent Bearing 3045: 15; 


| a | find the Remainder 2025. 15, exactly equal to the Angle. 


- Ne elle, te che Angle 402. 15, J add the preſent Bearing 3042, 
. and from the Sum 5070 ſubſtract the conſtant Number 180, 2 

ger 3 the Bearing of the laſt Lengeh exactly as 

Stat 

1 re Operation: 1 place in the garde Cas inſt: =" 
e Angle and Bearing, to ſignifi that the | Angle Ins | 


figs — compared an do agree. 


But if theſe Numbers thus comp arcd do. not agree, ah preſent” 
Angle and Bearing muſt be cxayined end correed; and if after ſuch 


Examination they do not agree, there is an Error in che laſt Bearing, 
which may be taken again ; thus, 


The Inſtrument ſtanding. in the fame | place, I dire the Iadex, the 


| Flower-de-luce being from mne, to the laſt ſtation ſtaff: at A; and then 


will the Souch end of the Needle point at the ſame Degrees whichit 
did, when che lnſtrument flood a * and the Index- was directed : 


Having thus taken, e engered and ek the Angle and Bear- 
hain, and find the Lengths and Occurren- 


Then fixing my Inſtrument, as. before taught at Ga I bend my 


Starion-ſ aff forward to D, and obſerve, and enter and prove the - 


ing and Angle at C; and then ſtretching my ee 8 
I find at the Length of 250, a Gate on my 19 hand; and at 200 
at the diſtance of 10 links the edrner' of Hozle Sg. Therefore 
in the middle Column I enter 250, and right againſt it in the righe 
hand Column! write Gate; l in the middle Column I enter 266, 
and right againſt it in the 1 hand Column't Cerner... And then 
proceed to the Station ſtaff at D- 

Having finiſht the Length CD and fixt the loſtcumenc ae cls 4th 
Fc ; I do not goup the Lane towards E but turm off towards I.: 
in order to claſe i in and Spring and Spee Uſe, always obleyviog:. 
this Law, viz. Never to make a Tour greater th han necaſſꝝ requires, 
but always to clole as often and ſoon as pailible.-- 

Therefore having 1705 Scaff o L; loblerve. entet and gore che 
gle and Beating at DO. 


* 1 ere may he "obſerved that whea 1 10 K ia be fr lengthabe | 


Hedge on the right hand belonged: ro Held, and not ro the Lane 
and n entred in the left hand Column. Hedge to field iand 
ſince chis note, the Hedge an the left hand hach contiaued t belong 
to the ſame Mooa feld: therefore I have not repeated thar Occurrence: 
But in goin oing from D to L, at the Length of 15 > Babel amagainſt the 
corner of Long Mead, and 10 links diſtant, from ir, and inen the 
1 W er, Mead, Therelace aſtar * ene IJ 


10. . 
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10, enter in the middle Column 15, and on the left hand 19 
Corner, then on Long Mead, then Hedge to Long Mae. 
But becauſe on the right hand we have ſtill Hasle Spring, and the 
Hedge is ſtill to the Spring, and becauſetheſe have been always on 
the left hand ſince firſt enter'd them; I go on without any farther 
Remark till I meet with a different occurrence. e.. 
Being come to L, L obſerve, enter and prove the Bearing and An- 
ole and then proceed to M. At M lobſerve and proceed in like man- 
ner to N. But at N, the ſeventh Station, inſtead of going on in the 
Lane, I proceed to cloſe in Haze Spring, and therefore ſend a ſtation 
ſtaff to O in Spring Cloſe, Et ͤ op 
© Therefore at the ſeventh ſtation N in the Lane, haviug obſerved, 
entred and prov'd the Angle MN O; and the Bearing of the Line 
NO. and directed the Chain from N' towards O; | find the Chain 
cuts the Brow of the Ditch at 10 Links diſtant from N; therefore in 
the middle Column I enter 10 Int. denoting the Chains interſecting 
the hedge, and before I write in Spring Cloſe, denoting that the Land 
we are in is called Spring Cloſe, and in the right hand Column but 
the next Line I write Hale Spring, and under this Fleage to Spring, 
denoting that the Land on our right hand is Zaz/e Spring, and that 
the hedge belongs to the ſame. . Then proceed to obſerve, mea- 
ſure and enter thofe occurrences, as they are found in the Field-Book 
, CHE 9 — 
At O. Fobſerve, enter and prove, and proceed as uſual towards 
Q; noting that at the length 720 the Chain did cut the hedge in 
the very corner of the Fence; and therefore enter in the middle Co- 
lumn 720 Int. and in the right hand Column oo Corner, and then in 
the middle Column I write i» William Marys Land; and fo proceed 
tO Q. „ 3 5 5 1 8 8 8 
Ne come to Q, the ninth Station, Iſend a ſtation-ſtaff towards 
As and then obſerve, enter and prove my Angle and Bearing; and 
ſo proceed with the Chain entering all occurrences, as in the Field- 
book, till coming to the length 830, I find my ſelf right againſt the 
corner of Hazel'Spring, and 43 diftant from it; which being entred 
as you ſee in the Field bock, 1 write in the middle Column * Cloſe 
Hazel-ſpring, denoting that the Extremity of this Off-ſer co-incides - 
with the firſt Off-ſer taken to Fazel-ſpring. 
Having thus compleated Hazel-ſpring, I return to N, my ſtation + 
in the Lane according to that general Law I always obferve, of 
_—_— ima Lane, and according to that Law of cloſing as oft as 
T F 55 . 
: Now if I turn back the Leaves of my Field-book; I find the ſtation  ' 
' immediately-before my coming into Spring-Cloſe was by Number the 
ſeventh. Therefore in my Field · book I enter © 7 * 
But here may be obſerved that when foever | deſign to return to the 
ſame ſtation ; before I left it, I cut a Turf from the hole where the 
"ſtaff ſtood, or leave ſome other Mark, whereby F may exactiy 
find. ir again readily 3 and in the Filed-book to the Matk ©, I * . 
. : | x 
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fix the Letter R. by which and the other concomitant Notes I rea- 
dily diſcover the number of the Station. . fa; Bl =; 
7 Having now planted my Inſtrument a ſecond time at N, and ſens 
a Staff forwards to R, I © iervg che uh MNR made by the Line 
Nl am next about to meaſure, and. the Line MN, that which I mea- 
And chis I. always make a conſtant Law, vis. To obferve the 
Angle with that Line which was meaſured immediately beſore [ 
came to the ſtation, 'where:T took the Angle the fieſt times” So here 
J odſerve the Angle made with. MN and not with any other as 
ON, and therefore in proving the Angle MNR, luſe the Bearing 
F e en! eee, 
Na having taken, enter d and prov d the Angle MNR, and the 
Bearing of NR ; I go on with the Chain towards R, entering t he 
ſeveral occurrences as you find them in the Field · bo æ. 
Being come to R, the tenth Station, chough my Deſign is to en- 
cloſe Spring Cloſe; yet becauſe. the laſt length continued ſtrait for- 
wards, will take the South hedge of Long Mead; in the middle Co- 
lumn | enter © 10, <180- and then direct the Leader of my Chain 
to lay it right forwards by help of the Stations Rand N. And ac- 
cordingly | enter the occurrences of that Length, as you ſee in the 
Field Book. * "ne MI, N n 0-07 
T'-his finiſht return to R, and ſending a Station ſtaff to 8; len- 
ter again © 10 and the Angle and Bearing at R; and ſo proceed 


by to 8. + E N Þ 


And then from Sto T; and ſo from T the 12th Station to P, 
encloſing Spring Cloſe. _ ene 

Spring Cloſe being finiſhed, I return to my 4th ſtation at D. And 
then ſend a Station ſtaff forwards to E; and then under © 4, obſerve 
and enter the Bearing of DE, and the Angle C DE; and then by 
the Bearing of CO, taken at the Station C immediately before | came 
to D, prove the Angle COE; and proceed with the Chain entering 
all occurrences as uſual. . Ws | ENF 
Being come to E; I ſend the ſtation to F, in order to cloſe in 
Woodfield, Now after I have obſerved and entted the Angle and 
Bearing at the thirteenth ſtation E, when I come to prove them; 
I find by adding 1 8c to 3535. 15, the Bearing of the Line which 
brought me to this ſtation 3 and when from the ſum 533%, 15 ] have 
ſubſtracted 820 the preſent Bearing, I find the Remainder to be 
451%. 15, a Number greater than 360. Now as oft as this happens 
I leſſen this Number by 360 degrees, and ſo will the Remainder be 
as in this Example 912. 15 the preſent Angle exactly. =» 

Then entring the occurrences, | proceed to F, and in like man- 


ner from F to G, from G to H, from H to l, and then ; from | the 


ſeventeenth ſtation to K thereby encloſing Meodffeld. | 
This done, I return to E, and there becauſe | can continue, my 


Length DE, right forwards conveniently l enter O 13. 2 1809. oo, 


| hen g V. 
and t * wr » M m +3 ll 


\. 


3 4 K 14S WINE : 2 7 3 
And then entring Angles, Bearings ind 'other Occlirtehced; & pro- 
ceed from V to W, and from W'to & the 2th ſtario n 
Being come to X, and having egtted <234% 20 and 5 re 
then after] have added 1805, 00 to the laſt Hearing 4460) |-find 
the Sum 182 oo, is leſs. than 15 Jo ebe preferit'Bearing ; in ſach 
Caſes lalways add 360 to the & m 182 and then from the Relult 


taking the preſent Bearing 307% 4 Remait 
this 1 20, the reſent Außle. a af 
Then proceed to V, an from | to Z. . Ne 79917 211180 
Being come to Z, the 22d Station in order to eneloſe Lom Mend, 
Igo off to a, from « to 8g, from g to; where becauſe the ſovetal 
Bends of che River cannot ſo commodiouſſy be taken without it tom 
21 go off to g and then from) to #, from e to g, from & to i and 
from « the 2 gh ſtation to ; thereby encloſing Long Mead. Aud then 
return to Z. in er 8 5 Thy” 3 85 1 * ii 0 1510 
Being come to Z, [ find it convenient to continue my length ſtrait 5 
forwards, and therefore under © 22, I write Si 80, and fo goon 
to x, from æ to A, from & to v; and xhen in order to encloſe Butts 
Cloſe, I go off from , the 3 iſt ſtation top, and ę too. 
Then teturning to v, Igo on to A* the 3 d ſtation, and then in 
order to cloſe the Home Cloſe, I go off to B', and fo then to Ci, and 
Returning then to A*, I go on to E, from E. to F, from F*to Ge, 
and from G to H', the 41 ſtation. . : * . n n IT 
Being como to H', in order to cloſe in Mattie Mead, I go of to. 
from T to K*, from K*to L the 44th Poſition, and from IL. to M., 
and ſo is Motile Mead finiſhed. N ET g) 
Then in order to encloſe Zazle Wood I go from L* to N from Ne 
to the Angle at F, and ſo is Hazle Wood finiſhed. © WT 
Then I return to H* the 39th ſtation, and thence go to Oi, and, 


from O* to P' the 45th ſtation. Ne it 
Held, I go from P* ro Q, and 


And now in order to cloſe in Haæle 
from 8 1 5 1 
Which being done, I go from P' to R., and from R* to S*; and ſo 
the whole is finiſhed, as you find it in the Field Book, and as far as 
relates to the Field Work. OO ONT NY 4 

It remains to ſhew how this Work may be plotted without any 
regard to the Memory; nay, though it were ſurvey'd by one Perſon 
how it may be plotted by another who never ſaw the Land ; pro- 
vided that the Perſon who ſurvey'd it bath ſtrictly obſerved the Laws 
here laid down. And I do affirm, that any Method of keeping a 
 Field-book which lays a Burthen on the Memory, or by which a 
Perſon remote from the Land, cannot plot it, is imperſect and oughr 
not to be practiſed. | „ Cs 2 198 
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| „ 201 . 1180 5 7 e AiF 
AUrſt, I draw parallel right Lines, as thoſe in the Scheme markt 

Nd, repreſenting Meridians or North and South Lines, ata 
iſtance from one another not exceeding the breadth of the Diame- 
trical part of the Protracter. rn $646 


* 


Then picking out ſome convenient Place to repreſent the firſt ſta- 
tion as A; my Field-book being open before me, I lay the Center 
of the Protradfor on the Point A, and the Diameter parallel to the 
Lines N'S, and the beginning of the Degrees downwards, becauſe 
the Bearing is more than 180; then againſt 327 degrees I make A 
Mark with my Protracſ ing Pin, to which I draw an obſcure Line from 
A, repreſenting the Chain · line from the ſtation A to the ſtation 
Then to this obſcure Line I lay the Edge of my Plotting Scale, the 
beginning of the Diviſions coinciding with A, and encreaſing to- 
wards the next ſtation B, and becauſe the Off-ſers in the firſt length 
ate taken at the Diſtances 65, 345, 520, 540, 800, 825 ; there- 


fore againſt theſe Numbers on the Scale I make Marks in the ob- 


D. 
A * 
3 „ 
5 
4 


ſeure Line cloſe to the Edge of the Scale. 
This done, I turn my Scale perpendicular to the obſcure Line, and 
apply it ſucceſſively to theſe ſeveral Points, and there prick off the | 
lengths of the ſeveral Off. ſets on their reſpective ſides of the obſcure 4 
Line; ſo at A, Iprickoff 20 onthe right hand and 20 on the left; 
at the length 65 which is the next point, | prick off 25 on the right 
hand and 20 on the left; and at the next point which is at the dif- 
Trance 345, | prick off 50 on the right hand, and 40 on the left; at 
the fourth point, which. is at the diſtance 520, I prick off oo to the 
left hand; at the fifth Point, which is at the diſtance 549, I prick 
off 50 to the right hand; at the next point which is at the diſtance 
800, I prick oft oo to the right hand, and 4o to the let; at the laſt 
point, becauſe no Off- ſet was taken, I lay none dow. 3 
And now if Lines are drawn from point to point on each ſide of 
the obſcure line, they will repreſent the Fences as was required. 
But when the Off- ſet is oo, as in the fourth and ſixth Diſtances, 
thoſe points, to prevent being over look d, ſhould be mark d with a 
black lead Pencil, or lomething elſe which may be eaſily rubd out 
1 0 8 de © 
5 the ſecond Diſtance, where we were againſt the South Fences 
of 'Woodficid and Hazel Spring, with a black. lead Pencil draw two 


ſhorc lines, cutting the Lane, to denote that the South Fences come x 
„up to the Lane, and will hereafter be of ule in cloſing thele 15 80 l 
Om. . D Having : 


Having thus finiſh'd my firſt length, I produce it, if occaſion re- | 
quire from B, both wars, till it is as long each way as the Radius of 
the Frotractor. Then I placè the Center of the Protractor on B, and 
thereon turn it about, becauſe the Degrees of the next Angle are 
more than 180, till the beginning of the Degrees of the Protractor 
are contrary to the laſt ſtatiqn A, and the Diameter coincident with 
AB: Then cloſe to theedge of the Protractor right againſt 202. 15 

I make a Mark with my Protracting Pin, and to it from B draw an- 
obſcure line repreſenting the Chain line from B to Cc. 5 
Then! turn the Protractor about, the Center ſtill coinciding with 
B, and becauſe the Bearing is more than 180, the beginning of 
the Degrees towards 8, and the Diameter parallel to the Meridians ; 
and then if you have truly wrought, the line BC before drawn will 

meet the Limb of the Protractor againſt 304% 155, the bearing of 
Z -. FX © 3 . b 

But if it doth not, the line B C is not in its true Poſition, and muſt 
be corrected before you proceed. 8 F 

Or thus, the Center of the Protractor coinciding with B, I turn it 
about till the beginning of the Degrees is towards S. becauſe the bear- 
ing is greater than 180, and till the Diameter lies parallel to the 
Meridians and then cloſe to the edge of the ProtraFor , with my 
Protracting Pin, I make a Mark againſt 3040. 15, the bearing of the 
line DC, and to it from B draw a ſtrait line repreſenting the ſtrait 
line BC. Then turning the Protractor about on the Center C, and 

becauſe the Angle there taken was of 2025. 15, more than 180, I 

turn the beginning of the Degrees of the Protractor contrary to the 
laſt ſtation A, and the Diameter to agree with AB; and then will BC 
meet the limb of the Protractor againſt 202, 15, if the Bearing is 
truly laid down. N Hor GC 

And thus the Plot may be laid down by the Bearings and exami- 
, e | 

Then to this obſcure Line, 1 apply the edge of my Plotting Scale, 
the beginnings of the Diviſions coinciding with the preſent ſtation B, 
and the Numbers encreaſing towards the next C; and then cloſe to 
the edge thereof againſt 240, 250, the lengths where the Off-(ers 
were taken, l make Marks with my Protracting-pin. This done, l turn 
my Scale perpendicular to the obſcure line, and at 240, | prick off 
15 to the left Hand, and againſt 250 which gives the point C, 1 
prick off 10 to the right Hand, as the Field · book direts, Now con- 
tinuing the Fences to theſe Off. ſets, l ſhall have finiſht the ſecond 
length from Bro Cl. „ 1 

The ſecond length thus finiſht, 1 produce it, if occaſion require, 
from C, both ways, till the length each way be at leaſt equal to 

the Radius of the Protractor. Then place the Center of the Protrac- 
tor on C, and becauſe the Degrees of the Angle at C, are leſs than 

180, I lay the beginning of the Degrees of the Protractor towards B, 
the laſt Ration, and the Diameter on BC. Then cloſe to the edge 
of the Protractor, with my Protracting Pin, | make a Mark againſt 

1 e 


a 
4 


140˙. 45 the quantity of the Angle at C, and to it draw an obſcure 
right line from C, repreſenting the line from C to Dp. pn 
Then turn the Protractor about, irs Center ſtill coinciding with 
C, becauſe the bearing is more than 180, the beginning of the De- 
grees rawards 8. and the Diameter parallel r6 the Meridians, and 
then if you have workt truly, the line CD. before drawn will meet 
with the Limbof the Protra@or againſt 340%. 30, the bearing of the 
le CD. ' NY 4a * 3916 en 
But if not, the line CD is not in its true Poſition, and muſt be 
corrected before you procece. * | 
From the laying down theſe two Angles and Bearings, ic appears 
how Errors, often happening in Practiſe, may be prevented. 4 
The general Laws I obſerve herein are three: viz. 


1. Ilay the Diameter of the Protrafor on that line which brought 
me to the preſent ſtation, where the Angle, about to be laid down, 
was taken. 1 8 3 ͤ ũ ĩ]ö1ũ 


2. 1 lay the beginning of the Degrees of the Protractor towards 


| the laſt ſtation, when the Angle is leſs than 180 Degrees, but the = 


contrary way, when the Angle is more. 


3. In laying down or examining the Bearing, lay the beginning 
of the Degrees of the Protractor Northwards when they are fewer 
than 180; but Southwards, when more. 


In like manner I lay down and examine the Angles and Bearings 
taken at D, L, M, N, O, Q, the 41b, 5th, 6h, 7th, 8th, gib 
ſtations; and alſo the correſponding lengths and occurrences. But 
in the laſt length QA, having at the length 830 laid off an Off- ſet of 


43, it gives exactly that corner of Haxle- ſpring, which was noted 


down in the firſt length in the Lane; which proves that the Angles 
and Lengths encloſing Ha: Jpring are truly laid down. But if the 
Extremity of the laſt Off-ſer in the length QA doth not coincide 
with the Extremity of the ſecond Off-ſet A B, both denoting the 
South · Weſt Corner of Hazle-ſpring ; the Lengths and Angles deſign- 
ed to encloſe the ſame Havle ſpring are not truly laid down; and 
therefore muſt be examined and corrected before you proceed. 
Now @7, being markt with 7, a Number not greater than 9, the 
Number of the laſt ſtation, being the next Work noted in my Field- 
book; | return to ©7 in my Draught and there with MN, the line 
which | meaſured immediately before 1 came to N, I make the An- 
gle MNR 162. 45', and the bearing of NR 274% 45, as noted in 
the Field-book, and then proceed to lay down the Off-ſers and other 
| Occurrences at their proper Lengths and Diſtances, as noted in the 
Bdd-book,. tn nh os 19.0; iis 
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Hlaving foi 2lic 
&©10, which becauſe; it ,isg s greater chan 8,-r 5 
diately follows 7, the Number of the laſt lation ; and 1 find 
down, markt with a Number ſo great as 10, 


no fange end, laid 
t the tation N. Where I now am is to ge 


and therefore conclude tha 
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15 my 8 week 


numbred 10 1885 from thence proceed to lay. down and. examine 


= Angle an 
The Laws L obſerve in theſe Caſes.are, 


1. To number with. black Lead all che FRANKS 7 4233, 15 


"laid doyn in my Drau ht; and alſo to expreſs thoſe: Numbers luc * 


Bearing at R, as uſual. 


; s 3 
4 $ T 
hy KB 3 a 5 


»r 
4 


ceſſively after one another in a Piece of waſte Paper 5 3 which 1 ex- 


amine, as oft as 1 * 


2. If N to à ſtation . 8 Jas not. e 
| ſucceed the Number of the laſt ſtation ; but is greater than the 
greateſt of thoſe Numbers noted in my waſte Paper by an Unite; 


then at the ſtation now arrived at, I lay down and examine the 


Bearing and Angle with. the line I meaſured immediately before [_ 
came to this ſtation. And this ſtation. number as denoted io my 
Field-book. | 


3. If I come to a ſtation, 
+ br the Number of the 


whoſe Number goch not © lnwediandly 
laſt ſtation; bur is greater, than the 


umber which i imme 


greateſt of thoſe Numbers noted in my walte Paper by more than PS 
an Unit; then ſome Omiſſion hath aa in wy waſte . _ 
muſt be reQified beforel proceed. 


4. andlaſlly, IfI come to a daten Cha Number 3 is SEE! en- 
tred in my waſte Paper; then I return to that ſtation in my Draught, 
and there lay down and examine the Bearing and Angle with be 
Line meaſured immedi ately belore Cora: to this ſtation the ficlt 


time. 


Now the next « Obſervation meet NY in my Field-book:is is again 
© 10; Therefore again at ©-10, | lay down and examine an Angle 
'and Bearing as noted in the Field-book, and then proceed to lay 


down the Lengths and Off lers of the Line RS, as 1 in my Field. 5 4 


book. 


2 ring. 
, This 


5 find next in my Field - book 


Being come toS, | proceed to T, and from T to P, there doſiag 
_ with the Extremity of the Oi ſkee; at P. coinciding with the 84 
Weſt Corner of 2 Cloſe, ol che.Spurh. Eaſt Corner of anke 


* 3 5 return to | 43 
04. and there proceed as my Field-book © direds, till | come to . | 


tion 13; and becauſe this is a Number greater by an Unit than 12, 


the Number noted in * waſte Paper; mma ic 13,and then pro- 
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\ceed | 
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ceed as my Field book directs to F, G, H, I, and K, there cloſing 
in Moodſili by the Extremity of the Off- lets there laid down. 

This ae next find O13, and therefore becauſe already en- 
tred in my waſte Paper; | return to O 13 in n Draught. And 
then proceed as before ſhewn, till 1 have plotte all the Occur- 
rences mentioned in my Field book; but the renr ining part hereof 


l leave for the Exerciſe of the Reader. 
| think I need not detain the Reader with the manner of cranofis- 


ring the Draught to his Velom ; of drawing a Scale and a Compals, 
ever allowing the Variation of the Needle; of entring the Contents 


of each piece; and the Ornaments to be met with in other Parts of 


this, and every other Treatiſe of Surveying. 
1 ſhall only add that the Repreſentation. of the Hedges ought to 
be laid down on the ſame ſides of the Fences, that they are in the 


- Land; and to be broke off where there are to be the Repreſentations 


of Gates, Gc. 
Thar there ought to be imaginary * both Vertical and Hori- 


Zontal, denoted by Letters placed at the top and bottom, and alſo 


on the ſides, to be referred to by the Table of References; for the 
ready finding any Field or parcel of Land therein contained. 
Laſtly, 1 ſhall in this place only add, that in all Performances of 


this kind, Errocs for the moſt part ariſe from the Defects of inſtru- 


ments; in the Framing, Dividing and Contriving. 
Therefore | think it proper to ſay, that I have ſcen a 7. hoodolite, 
made by Mr. 818 SON, Mathematical Inſtrument Maker, at the 


Corner of Beaufort · Buildings in the Strand, for Accuracy and Dil- 


patch, fitter for a Surveyor than any other | have 1 ſeen. 
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BOOKS Printed for S, Ballard, at the Biew-Ball in- 
. I \Lede Britain. 5 


| H E Philoſophical Tranſactions from the Year 1700, (where 
| Mr. Lowthorp ends) to the Year 1720, Abridg'd and Diſpos d un- 


der General Heads. In Two Volumes. By Bes. Motte. 


The Gazetteer's; of Newſman's Interpreter. Being a Geographical | 
Index of all the conſiderable Cities, Pattiarchſhips, Biſhopricks, Uni- 


verſities, Dukedoms, Earidoms, and ſuch like: Imperial and Hance- 


Towns, Ports, Forts, Caſtles, &c. in Europe. Shewing in what King- 
doms, Provinces and Counties they are; to what Prince they are now 
ſubject; upon, or nigh what Rivers, Bays, Seas, Mountains, &c. they 
ſtand ; their Diſtances (in Engliſh Miles) from ſeveral other Places of 


Note; with their Longitude and Latitude, according to the beſt approved 


Maps : With the Addition of a Table of the Births, Marriages; &. of 
all the Kings, Princes and Botentates of Europe. Of ſpecial Uſe for the 
true underſtanding of all modern Hiſtories of Europe, as well as the pre- 
ſent Affairs; and for the Conveniency of Cheapneſs and Pocket Car- 
riage, Explained with Abbreviations and Figures. The Eleventh Edi- 
tion, Corrected and very much Enlarged with the Addition of all the 
Towns in Great Britain, which ſend Members to Parliament; and of 
the Towns and other Places that give Titles to the Nobility ; with the 
Counties they lie in, and their Diſtances from London. By Lawrence 
Eachard, A. M. of Chriit's College in Cambridge, — 


BOO K S Printed for T. Woodward at the Half. nloon over-agajnſt 


St. Dunſtan's Church in Fleet · ſtreet 


Short and eaſy Method to underſtand Geography, wherein are deſcri- 

bed the Form of the Government of each Cauntry, its Qualities, 

the Manners of its Inhabitants, and whatſoever is remarkable in it: To 

which are added Obſervations upon thoſe things of Importance that have 
happen d in each State, wich an Abridgment of the Sphere, and the uſe 

of Geographical Maps. Made Engliſh by a Gentleman of Cambridge; 
from the French of Mr. A. De Ter. Geographer to the French King. | 
An exact Survey of the Tide, explicating its Production and Propaga - 
tion, Variety and Anomaly in all Parts of the World; eſpecially near 
the Coaſts of Great Britain and Ireland, with a preliminary Treatiſe con- 
cerning the Origin of Springs, Generation of Rain, and Production of 


Wind, with Twelve Maps. By E. Barlow, Gent. „ 
. BOOKS Printed for Aaron Ward, at the Tings. Arms in Liitle- 


Britain. 


IE Hiſtory of New-England: Containing an Impartial Account of 


tlie Civil and Eccleſiaſtical Affairs of the Country; to the Year © 
1700. To which is added, The Preſent State of New England, with a new 
and accurate Map of the Country; and an Appendix, Containing their 
preſent Charter, their Eccleſiaſtical Diſcipline, and their Municipal 
Laws. In Two Volumes, By Daniel Neal, M. A. _ 1 


The London Practice: Or, an Eaſy, Expeditious and Practical Miihod' | = 
to find the Worth of any Quantity of Goods, Merchandizes, &. 'atany 


9 


Puce. By Tho, Crosby, Teacher of the Mathematic ks. 


